^ ' ^py^WeB^gnated Office »r 

Wat 



i^Gf C5B98/P231? w 




PCT 

NOTIRCAnON OF THE RECORDING . 
■ ' OFACHANGE •--K>^^.:^^v)^->'*^' 

(PCT Rule 92bis.l and 
Administrative Instructions, Section 422) 



From the IN T £HNA i iui^mu^p^ -[ jt.^:^ 




Date of fnailiiiQ (day/montWyear) 
16 April 1999 (16.04.99) 



HUTCHiNS, Michy^jgj^^^-^^^^^ 
The Old College^ 

53 High Street V'^:^^4''^^^'H^"-^"^-^'^-* f 
Horley 

Surrey RH6 7BN . 

; ROYAUME-ONI^^^i^^^^^^ 



,PCT/GB98/02317 



Coveham House - - 
. D6wn8lde:Bridg?,Road . : , ; ; , ■ ^^^^ . 

#«^bhami^-|j^i^.!^^^^jig^^t^ 
* ''Surrey XT11 .3EP- : ■'. .-^^m;.-,,:;' ..■ t^-i^^-:^;r: 
United Kingdom 



Teleprinter No. , . 
GB 



Name and Address 

PROTEOME SCIENCES PLC. 
Coveham House . 
Downside Bridge Road 

iSrlrKT113EP 

United Kingdom 



3. Further obsen^ations, if necessary: 



State of Residence 
GB 



Telephone No. 



Facsimile No. 



Teleprinter No. 



4. A copy of this notification has been sent to: 
12 the receiving Office 
j~| the International Searching Authority 
Q the Internatio nal Prelinr^inary Examining Authority 

The International Bureau of WlPO 
34, chemin des Colombotles 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 
Form PCT/lB/306 (March 1994) 



[X] the designated Offices concerned 
j [ the elected Offices concerned 
I I other: 

Authorized officer 

Marie-Jos6 Oevillard 

Telephone No.: (41 -22) 338.83.38 



002573338 



Copy for the Elected Office (EO/US) PCT/GB98/02317 

>ATENT COOPERATION TiOtY f - J 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

HUTCHINS, Michael, Richard 

Fry Heath & Spence , 

The Old College ^ ^ ^ r - ' v ; 

53 High Street ' 

Horley 

Surrey RH6 7BN 

ROYAUME-UNI. ^ - : - v 


uauf OF iiiaiiing (Oay/rniinin/year/ 

31 May 1999(31.05.99) 


Applicant's or agent's file reference 
P57059M 


IMPORTANT NOTIRCATION 


International application Na 
PCT/GB98/02317 


Internatkmal filing diate (day/rrionth/year) V^^^^,.^^^^^ 



1. The following indications appeared on record concerning: 



X the applicant [3(1 the inventor 1 1 the agent , ^^^^^^^ 


Name and Address 

ACHENBACH.Hans • .-s'-.-^'. ^ .. 

instltut fur Pharmazie und . 

Lebensmittelchemie der Universitat 

ErIangen-Nurnberg 

Schuhstrasse 19 

D-91052Erlangen 

Germany ^ * * * 


State of Natipnallty^^"v^ j;^ 


jState of (Residence 


Telephorie'No. - . 


.Facsinryle:Np:j;^j^^^J^^^^ 


Teleprinter No. 


Z The International Bureau hereby notifies the applicant that the following 
1 1 the person | | the nanne X the address [ 


change has been recorded concerning: 

1 the nationality " | | the residence 


Name and Address 

ACHENBACH, Hans 
Am Rheineck 7 
D-65199 Wiesbaden 
Germany 


State of Nationality 
DE 


State of Residence 
DE 


Telephone No. 


Facsimile No. 


Teleprinter No. 



3- Further observations, if necessary: 



4. A copy of this notification has been sent to: 

I X| the receiving Office 

I I the International Searching Authority 

I X[ the International Preliminary Examining Authority 



I I the designated Offices concerned 
I X[ the elected Offices concerned 
I I other: 



The International Bureau of WlPO 


Authorized officer 




34, chemin des Colombettes 


Marie-Jos6 Devillard 


1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 



002643450 



PCT/GB98/02317 



"-PATENT COOPERATION Tf4uTY! ^ ' 

From the INTERNATIpNAL BUREAU 



PCX 

NOTIFICATION OF ELECTION 
(POT Rule 61 .2) 



Date of mailins (day/month/year) 
18 May 1999(18.05.99) 



Ifitaniational application No. 
PCT/GB98/02317 



bitematiohai fSing date (day/month/year), ^i^i'iii^i 



31 July 1998 (31.07.98) 



To: 



United States Patent and Trademark 

Office ' '^^i^ 0ri^:: '\: . ^ C-:^-. 

Crystal Plaza 2 
Washington, DC 20231 
^TATS-UNIS D'AM^RIQUE 

in its capacity as elected Office 



Applicants or agent's file reference 



Priority drtie (dayMl^ygeM^ 



_^-_ACHENBAC^^ 



[X| in the demand filed with the International Prelimlnafy Examining Aut^ , • . ^ ^ ^ ^^^^^ . ; ; 

- '^^^ - ; : \ ^ ^ 24 February 1999 (24.02!99) >^^^t ' ^'^^^M'^J:--^^^ 

Q in a notice effecting later election filed with the International Bureau on 



2. The election ^] was 

I I was not 

„ado before the expiration of 1 9 monti,s from the priority date or. where Rule 32 applies, wrthin the time limft under 
Rule 32.2(b). 









The International Bureau of WlPO 


S. Mafia 




34, chemin des Colomk>ettes 




1211 Geneva 20. Switzerland 
Facsimile No.: (41-22) 740.14.35 ^ 


Telephone No.: (41-22) 338.83.38 


2623610 



Form PCT/IB/331 (July 1992) 



"B«No.V DESIGNAT ION OF STATES ■ > 

"The foUowing desigtutiow are hereby made under Rule 4.9(a) (mark the appUcabUcheck^bojcs: m Uosi one must be marked): - ■ - =- • • 

Regional Patent 

AP ARXPO?atenuGHGhana.GMGaxnbia.)mKcnya,LSUsotho,MWMalaw^^ 



0 



ZW Zimbabwe, and any other Scale which is a Contracting State of ihe Harare Protocol and of the PCT 
EA Eurasian Patent: AM Armenia, AZ Aierbaijan^ BY Bdanis. KGKyrmstan. KZ Kazakhstan, MD Republic of 



Moldova, RU Russian Federation. TJ Tajikistan, TM Turkmenistan, and any other State which is a Connacdnj; State 
of the Eurasian Paccnt Convention and of the PCT 
□ EP Eurx)p«m Patent: AT Austria, BE Belgium. CH and LI Swiaerland and Liecbtenstdn. DE Germany. Dw.inark. 

ES Spain, FI Finland, FR France. GB United Kingdom. GR Greece, IE Ireland. IT Italy, LU Liaembourg. MC M oaco, 
NL Netherlands. FT Portugal, SE Sweden, and any other Scaie which is a Contraomg State of the European E ateut . 
Convention and of the PCT 

n OA OAPIPaUnt: BF BuikinaFaso.B J Benin, CT Central Afncan Republic. CG Congo, a ated'Ivo^^ 
^ GA Gabon. GN Guinea, ML MaH, MR Mauritania, NE Niger. SN Senegal. TD Chad, TG Togo, and any other State 

which is a member Sutc of OAFl and a Contracting State of the ?CT (\f oth4r Hnd rf prvtecttan orfrcatmentdesmd, .\p€ctfy 

on dotted line) 

National Patent (if othir land of proteaion or treament desired, specify on dotted line): 



-eg 

ca 
m 
ca 
□ 

□ 
□ 

ca 
□ 

C3 
□ 

nj 
□ 

C3 
Q 
C3 
C3 
C3 
□ 
C3 
□ 
C3 
[3 
□ 

□ 

Q 
□ 



XL Albania 

AM Axmenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovioa 

BB Barbados 

BG Bulgaria 

BR Bfioil 

BY Belarus 
CA Canada 

CH and LI Swiaedaod and Uecbcensiein 

CN China 

Cuba 

Czech Republic 

Germany 

Denraatk 

Estonia •. 

Spain 

Finland 

United Kingdom 

Georgia 

Ghana 



CU 

cz 

DE 
DK 
EE 
ES 

n 

GB 
GE 
GH 
GM Gambia 

GW Guinea-Bissau 

HU Hungary 

ID Indonesia 

IL Israel 

IS Iceland 

JP Japan 

KE Kenya 

KG Kyrgyzstan 

KP Democtaiic People's Repablic of Korea 



□ 

[3 
[3 
C3 
C3 
13 

C3 
C3 
C3 

13 
C3 

ca 
□ 

C3 
C3 
C3 

C3 
[3 
df 
D 
13 
13 
□ 
D 

[3 
[3 
C3 
[3 



LT Lithuania 
LXJ Luxembourg 
LV Lacvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

New Zealand 

Poland 

Pomigal 

Romania 

Russian Federanoo 

Sudan 
Sweden 
Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan 

Turkmenistan 



NZ 
PL 
PT 
RO 
RU 
SD 
SE 
SG 
SI 
5K 
SL 
TJ 
TM 
TR 
TT 
UA 
UG 



Turkey 

Trinidad and Tobago 

Ukraine 

Uganda 

United States of America . 



UZ Uzbekistan 
VN Vict Nam . . 
yu Yugoslavia 
2W Zimbabwe , 



KR 
KZ 
LC 
LK 
LR 
LS 



Republic of Korea 

Kazakhstan 

Saint Luda 
Sri Lanka 
Liberia 

Lesotho 



Check-boxes reserved for designating States (for the pur^ioscs of 
a national oatcnt) which have become party to the P(.!T after 
issuance or this sheet 

□ 

□ 

□ 



In addition to the dcagnations made above, the applicant also makes under Rule 4.9(b) all designations which >would be -jmitted 

under the PCT except the designanon(s) of „ — : — ; — • 

Tbe applicant declares that those additional designations are subject to confirmation and that any deagnacon which is not o: nfirmed 
before the expiration of 15 monihs from the priority date is to be regarded as withdrawn by the appUcant at the expiration of i.hat time 
limit {Confinfuuim oj a designaaem coruias of the filing cf a notice jptctfyini that (Uiignation <tnd the payment of the designatian arid ezJi^nnoruMi 

Form PCT/RO/lOl (second shert) (January 1998) 



See Nates to the uiquestform 
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SuppleinentsU Box If the SuppUmtnial Box is not used, this sheet need not be included in the request 



Use this box in the following cases: 

2, If in any of the Boxes, the space is insufficient to 
furnish all the information: 

in particular: 

(i) if more than iwo persons are involved as applicants 
and/or inventors and no "continuation sheet" is 
available: 



(ii) if in Box No. U or in any of the sub-boxes of Box 
No. III. the indication "the Suites indicated in the 
Supplemental Box" is checked: 



(Hi) if in Box No. U or in any of the sub-boxes of Box 
. . No. HI, the inventor or the inventor/applicant is not 
invenzorfor the purposes of all designated States or 
for the purposes of the United States of America: 



(iv } if in addition to the agent(s} indicated in Box No. fV, 
there are further agents: 

(v) if, in Box No. V, the name of any Suue (or OAPJ) is 
accompanied by the indication *'paient of addition, " 
or "cerrificate of addinon, " or if in Box No, V, the 
name of the United States of America is accompanied 
by an indication '*Continuaiian" or Continuation' 
in' part": 

(yi) if there are more than three earlier applications 
whose priority is claimed: 



1 If the applicant claims^ in respect of any designated 
Office, the benefits of provisions of the national law 
concerning non-prejudicial disclosures or exceptions to 
lack of novelty: 



Continuation of Box No. IV 



in such easCf write *'Contintiation of Box No, ... " lindieate the nuTi^f 
of the Box] and furnish the inforjnation in the same manmir as 
required according to the captions of the Box in which the space was 
insufficient; 

in such case, write "Continuation of Box No. Ill" and indicate for .^joch 
additional person the same type of information as required in Box 
No, III. The country of the address indicated in this Box is the appliunt 's 
Suite (i,e. country) of residence if no Suue of residence is indicated 6.5.tow; 

in such case, write "Continuation of Box No. //" or "Continuation cfBox 
No. Iir or "Continuation of Boxes No. U and No. Ill" (as the cast: may 
be), indicate the name of the applicaniis) invohfed and, next to ( i.ach) 
such name, the Stase(s) (and/or, where applicable, AJUPO, Eunv:ian, 
European or OAPI patent) far the purposes of which the named pert>7n is 
appluumt; 

in such case, write 'Continuation of Box No. IF or "Continuation cfBox 
No. Ill" or Continuation of Boxes No. II and Wo. Ill" (as the cas>: may 
bel indicate the name of the invcntor(s) and, next to (each) such n\Tme, 
the State(s) (and/or, where applicable, ARIPO, Eurasian. Europe A:n or 
OAPI patent) for the purposes of which the named person is invenior; 

in such case, write "Continuation of Box No. IV" and indicate for each 
further a^ent the same type of information as required in Box No. .IV; 

in such case, write "Continuation of Box No. V" and the name of each 
State involved (or OAPI), and after the name of each such Staic. (or 
OAPI), the number of the parent title or parent application and thtc date 
of grant of the parent title or filing of the parent application; 



in such case, write "ContinuaTton of Sox No. W and indicate fos each 
additional earlier application the same type of information as ret'^'uired 
in Box No. YI. 

insuchcase, write "Statement Concerning Non-PrefudicialDiscbsures 
or Exceptions to Lack of Novelty" and furnish that statement bcMw. 



r 



FRY , Alan Valentine; SPENCE , Anne; DOWNING , Michael Philip; PRICE , Vincent 
Andrew; all of Fry Heath & Spence, The Old College, 53 High Street, Horley, 
Surrey RH6 7BN, GB. 



Form PCT/RO/101 (supplcmcwal sheet) (January 1997; irprint Jamiaiy 1998) 



See Notes to the retxMest form 
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Box No. VI PRIORITY CLAIM 



Further priority claims arc icidicaicd in the Supplemenul Boa ' 



The Driority of the following earlier application (s) is hereby claimed: 




Country 
fin which, or for which, the 
application war fiUa] 


Filing Date 
(day/tnonth/yeQr) 


Application No. 


Office of filing .. 
(only Jar regiontu or 
internaiional appUctition}": 


item (1) 

GB 


31 July 1997 
^0 i .u / ■ i yy 1 ) 


9716244.0 





item (2) 








item C3) 








Mark ihe foUawing cfuck-box if the 
appUamon is th£ recett/in^ Office (a 

nri The-rcccivin^ Office is h 
. 1'^ 1 Bureau a cemficd copy c 


zcrr^d copy of the eariUr opplication is W he issued by the Office wWcA for ihe pitrp&ses oflhe preseni Menwawnal 
fee may be required): 

ereby requested to pitpart and ct^nsmit to the International ( j ^ 

>f the earGerapplicationCs)idcntifed above as itcxn(s) : ^ ' _ , _, 


Box No. VU INTERNATIONAL SEARCHING AUTHORITY 



Choice of Intcroatioiial Searching Aamonty ^l^A^ (// two or mart jmemanonm ^ean^nms nmnvr^^i 
are wmpewnf to carry out the iracmancnol scarcK ifidicaie the Authoriry chosen; the rwo-lener code may be kitfrfj: 15 A L 



EarUcr search Hi in where a search (iniematiorutl, intcmaiioruil-eype or other) by the Iniematicnnl Searching AiahoiiN has already been iiarried 
oui or requested and the Ausharity is now requested to base the intermtional search, to the cjsent possible, on the resulss of tha: earlier search, liennfy 
such search or requesi either by reference to the rel€vaf\s appiicasion (or the Translation thereof) or by reference to the search request. 
Country (or regional Office): Dare (day/mnnih/year): Number 



c 



Box No. Vm CHECK LIST 



This intemationaJ application contains 
the following number of sheets: 



1. request 


4 


sheets 


2. dcsciipdon 


36 


sheets 


3. claims 


11 


sheets 


4. abstract 


1 


sheets 


5. drawings 


4 


sheets 


Total • 


56 


sheets 



This interaanonal application is accompanied by the itcm(s) marked below: 
1. 



□ separate signed 
power of aaoraey 

- I — I copy of general 
I ' power of aaomcy 

J j — j statement explairung 



5. 1^ fee calculation sheet 

separate indications. — 
deposited microorganisms 



^ j — j separate indications conctvining 



lack ofsignarure 

priorirv doc 
identified ii 
as item(s}: 



A I — 1 priority documenrfs) 
I 1 identified in Box No, VI 



- ] — I nucleotide and/or amiiio aci;l 
I 1 sequence lisdng (diskette) 

8. o^tr (specify): 



Figure No. 



of the drawings (if any) should accompany the abstract when it is published. 



Box No. EC SIGNATURE OF APPUCANT OR AGENT 



Sen to each jignaurt, indicole \he nmi of ihe person ttgniAg OAd the copociry in vhich th£ penon jijni (if iuch capocirj u net Mm from rtoisni t\v: nquestl. 




M.R. Hutchins 



1. 


pate of actual receipt of the purported 
international appUcadon: 




2. Dr^wi,:igs: 
1 1 rea-iived: 


3. 


CoiTccted date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 






4. 


Date of timely receipt of the required 
concctions under PCT Article 1 1 (2): 






I 1 not n^ved; 


5. 


International Searching Authority / 
specified by the applicant: 1^ A / 




6. |~| Transmitral of search copy delayed 
l_l until search fee is paid 





For International Bureau use only 



Date of receipt of the record copy 
byjhe lniematioaal Bureau: . 




FormPCT/RO/lOl Qa^i sheet) (January 1994; rrprint January 1998) 



Sec t^oics so the. r*:qi»estform 
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PCX 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa) Bureau 




INTERNATIONAL APPLICATION PUBUSHED UNDER THE PATENT CQOPERATIQN TREATY ?CT) 



(51) International Patent Classification ^ : 
^ C07D 307/86, C07C 49/755. C07D 317/64. 
a6 IK 35/78, 3 1/34, 31/12, 31/40. AO) N 43/03, 
31/16,43/38 



A3 



(11) International Publication Number: WO !i'9/06388 

(43) International Publication Date: 1 1 February 19^<) (U.02.99) 



(21) International Application Number: PCT/GB9S/02317 

(22) International Filing Dale: 31 July 1998 (31-0X98) 



(30) Priority Data: 
9716244.0 



SlJuly 1997 (31.07.97) 



GB 



(71) Applicant (for ail designated States except US): ELEC- 

TROPHORETICS INTTERNATIONAL PLC [GB/GB]; 
Coveham House, Dov/nside Bridge Road, Cobham, Surrey 
KTU 3EP (GB). 

(72) Inventor; and 

(75) Inventor/Applicant (for US onfy): ACHENBACH. Hans 
[DE/DE]; Insdtu: fOr Pharraric und Lcbcnsmittelchemie 
dcr Univcrsiiat Erlangcn-Numbcrg, Schuhstrassc 19. 
Ml 052 Erlangen (DE). 

(74) Agents: HUTCHINS, Michael, Richard ci al.; Fry Heath & 
Spcncc. The Old College, 53 High Street, Horley. Surrey 
RH6 7BN (GB). 



(81) Designated States: AL, AM, AT. AU, AZ. BA, US, BG, BR, 
BY. CA, CH, CN, CU, C2. DE, DK. EE. ES. l-l, GB. GE, 
GH, GM, HU. ID, IL, IS, JP, KE, KG. KP. KR. K2, LC. 
LK. LR. LS. LT. LU, LV, MD, MG, MK. MM. MW. MX. 
NO. NZ. PL. PT, RO. RU, SD, SE, SC. SI, SK, IJL. TJ, TM. 
TR, TT. UA. UG, US. U2, VN, YU, 2W, ARIPO parent 
(GH, GM. KE, LS, MW, SD, SZ, UG. ZW). Euasian patent 
(AM, AZ, BY. KG. K2. MD. RU, TJ. TM), Eu) npcan patent 
(AT, BE, CH» CY, DE, DK, ES. FI, FR. GB, GR. IE, IT, 
LU. MC. NL. PT. SE), OAPI patent (BF, BJ, CJP, CG, CI, 
CM. GA. GN. GW, ML, MR, NB. SN. TD, TQ), 



Published 

H^iih inlernaihneil search report. 

Before ihe expiration of the time limit for amend,) tQ the claims 
and to be republished in the event of the receipt oj 'imendments. 

(88) Date of publication of the international search rep ort: . 

22 April VJ )9 (22.04.99) 



(54) Title: PHARMACEUTICAL COMPOUNDS ISOLATED FROM ARISTOLOCHIA TALISCaNA 
(57) Abstract 

The invention relates to extracts from Aristolochia taiizcana and their uses in medicine, and also Co compounds. kno.;/n and novel 
isolated from the extracts, and compositions conuining the extracts and compounds. The extraas and compounds are us<:;M a^"^ 
as anti-mucagens. antifungal agents and cytotoxic agents. The extract and compositions of the invention can comprise H least 10 .o. 
preferably at least 20 %, and more preferably at least 25 % by weight of a phenylbenzfuran. 
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INlftlATIONAL SEARCH REPORT 



il007 



In^^ llonol Application No 

PCT/GB 98/Q2317 



A. CLASSIFICATION OF SUBJECT MATTEn /^ft-»n -i n ; c >l AC1t/-3C/7Q 

IPC 6 CQ7D307/86 C07C49/755 C07D317/64 A61K35/78 
A61K31/12 A61K31/40 A01N43/G3 A01N31/16 

AoconJing to IntftmationnI Puent Oiuuitficflbon (IPC) crto both nationaj clon^rficatjon and IPC 



A61IG1/34 
A01N43/38 



8. FJELDS S£ARCMED 



Minimum documenioticn looreh.d tdaaaffieotion av^t^m teUowed by cla*»ifwation .ymbola) 

IPC 6 C07D CG7C A61K A01N 



Documentaton ucartr^d other man minimum doojmeniation to the «rtont thai «uch document, am included in the fiekb «4n:h»d 



EteetroniQ data b«*« wnwded during m« intemodonal .ftUfch (nama of <iaia boao /md, where practical. «arch l*ma wod) 



C DOCUMENTS CONSlDEfiCD TO BE RELEVANT 



Catenary* 



CHfldofl of documont with tfitalcabon, whare apprepnala, af the relevant pooaagea 



ENRIQUEZ R G ET AL: "Phytochemi cal 
investigations of plants of the genus 
Aristolochia, 1. Isolation and NMR 
spectral characterization of eupomatenoid 
derivatives" 

J. NAT. PROD. (JNPRDF,G1633864);84; VOL.47 
(5); PP-896-9, XP002O85369 

IMSS;Unidad Invest. Biomed. Med. 

Tradicional Herbolaria; Mexico City; 

Q3100; Hex. (MX) 

see the whole document 



R«I«want ta clniirt :io. 



3-7,12, 
14-23, 
42-44, 
51,52 



Further doouniante ore liated in the continuation of box C. 



H] 



Parent lantity merrt3«ni are liated in oiin«X. 



* Speoial catogorw* of cfted doeumenti : 

'A' document dafinins the general state of tho art which ia not 

oonttdored tc be of particuUir ralevoncc 
•e eoflief document but publiahod on or after th» Infemalional 

filrng date 

't' document whwh may Ihmw doubta on priority daim(ii) or 
which ia oited to eatoblimh (he publication dote ot another 
citation or other special rftoaon (oa «pee(fie<0 

■Q* document refarring to an oral diacloaure, um, cxnibSon or 
other me am 

'P' document publUhed prior to the intemalienal fH'mg onto but 
later ihon the priority doxe daimed 



T taief document publiahod after tfio Intemolxmet filing date 
or prwrfty date and not In oonfUct with the appitaiifln but 
cited to understand tho principle or Ihoory underlying Oie 
invention 

•r document of p«tioub/rel«vono>; the afaimod '"T'^^o" 
cannot be conaidered novel or cannot be conaidered to 
Invdw an invents e step when the dooimant 's tokon aJone 
docurT>entofpartfcwUurel«vanoe:lhe«lainied hveniion 
cannot be oonafdcred to invcM en inventive step when th» 
dooument la combined with one or more other loch docu- 
menti, eueh comb j^ation being obvioua to a perMO akiHed 
in the art, 

'V document member of the *ame patent family 



Oate of the actual oempfotion of the intematianal aearch 



23 November 1998 



Name and mailing addrDes ot the ISA 

European Patent Office, PS. 501 8 Palendaen 2 

NL-223CHVflIi«*I^ 

T«L (♦31-70) 340-2040. Tx. 31 6S1 opo nl, 

Fax:l*3V70| 340-3016 



Oate of mailing of the IntemtftonaJ tenioh report 



2 6. 02. S3 



Aulhorizod officer 



Steendijk. M 



PoBTi PCT/lSA/210 (•«fliid ihai) (Ju»r '9W» 
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C.{Continuation) DOCUMENTS CONSfD€ RED TO BE RELEVANT 



Int «oft3l Application NO 

PCT/GB 98/02317 



Cfiabon ei doeumont, with incficADon»wherD appropriai«, of tho relovant pa^aages 



Relevant to dojm No. 



X.Y 



X.Y 



X,Y 



X,Y 



X.Y 



X.Y 



X.Y 



ENGLER T A ET AL: "Synthesis of 
(+-)-Licarin B and Eupomatenoids-1 and 
-12: A General Approach to 
2-Aryl-7-alkoxy-benzofuranoid Neolignans" 
TETRAHEDRON LETTERS, 

vol. 37. no. 39. 23 September 1996, page 
6969-697G XPGO403Q8QO 
see the whole document 

FUKUYAMA ET AL.: "Two new benzofuran-type 

lignans ..." 

CHEM.PHARM.BULL., 

vol. 44, no. 7. 1996, pages 1418-142G, 

XPOO2O8S370 

see figure 1 

US 4 714 711 A (MILLER DOUGUS K ET AL) 
22 December 1987 

see the whole document 

US 3 917 654 A (PETRACEK FRANCIS J) 
4 November 1975 

see the whole document 

DATABASE WPI 

Section Ch, Week 90G5 

Derwent Publications Ltd., London. GB- 

Class B02, AN 90-033385 

XP002G85374 

& OP 01 311077 A (KANEBO LTD) 
, 15 December 1989 
see abstract 

EP 0 295 851 A (MERC< FR0S5T CANADA INC) 
21 December 1988 

see the whole document 

US 3 481 944 A (MOORADIAN ARAM) 
2 December 1969 

see the whole document 

OHEHENG ET AL. : "Synthesis and 
5-1ipoxygenase inhibitory activities of 
some novel 2-substituted 5-benzofuran 
hydroxamic acids" 
J.MED.CHEM., 

vol. 37, 1994, pages 3663-3667, 
XPQ02085371 

see the whole document 



-/- 



. ^onn PCnSA/JtO (aniniatlon <^ mtcaa •hnll IMl 1992) 

JfiN 28 2000 06:59 



1.2,4-7. 
12, 

14-19, 
24-44, 
51.52 



44 



2,4-6, 
24-44, 
51,52 



2,4-5, 
24-44, 

51,52 



2,4-5. 
24-44, 
51,52 



2.4-6, 
24-44, 
51,52 



2.4-6, 
24-44, 
51,52 



2,4-6. 
24-44, 
51,52 



01293820225 



PAGE 



28/01 '00 FRI 11:50 FAX 01293820225 



FRY HEATH 



i}009 



1 





inthRnational search report 


\r\i tterutt AppIlcatJon No 

PCT/GB 93/02317 


C.(Continuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 




Category • 


Cttabon o< documont with in dicnilon, where appropriata, oi tho potevant paaiagea 




X 


US 4 886 557 A (KITAGAKI KANSHIRO ET AL) 
"i? December 1989 

see the whole document 




3-7, 
20-23, 
42-44, 
51,52 


X,Y 


EP 0 464 297 A (INDENA SPA) 8 January 1992 
see the whole document 




3-7, 
20-23, 
42-44, 
51,52 


X.Y 


US 3 745 218 A (JURD L ET AL) 10 July 1973 
see the whole document 




3-7, 
20-23, 
42.44. 
51,52 


X,Y 


CHEMICAL ABSTRACTS, vol. 89. no. 78, 

23 October 1919 

Columbus, Ohio, US; 

abstract no. 141713. 

CHAMBERLAIN ET AL. : "Investigations on 

Tuny 1 C 1 Uca . - - 

XP002085373 

i Ann. Appl. Biol., 1978, 88(1), 57-64 
see abstract 




3-7, 
20-23, 
42,44, 
51,52 


X,Y 


WO 92 21669 A (SCHERING AG) 
10 December 1992 

<;pp thp whole document 




1.4-7, 
17,18. 
25-44, 
51,52 


V V 

X,Y 


DATABASE WPI 

Section Ch, Week 9730 

Derwent Publications Ltd., London, GB; 

Class B02, AN 97-323149 

XPGG2085375 

i JP 09 124632 A (SANKYO CO LTD) 
, 13 May 1997 
see abstract 




1,4-7. 
17,18. 
25-44. 
51,52 


A 


DATABASE WPI 

Section Ch, Week 8833 

Derwent Publications Ltd., London, GB; 

Class 805, AN 88-232627 

XPG02G85376 

& JP 63-167791 A (KANEBO LTD) 
, 11 July 1988 
see abstract 




1-7,12, 

14-46, 

51,52 
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DATABASE WPI 
Section Ch, Week 9737 
Derwent Publications Ltd.. London GR- 
Class B02. AN 97-399459 ' 
XPQQ208S377 

f i'fu'y'm]' ' '''''''' 
see abstract 



DATABASE WPI 
Section Ch, Week 9202 
Derwent Publications Ltd 
Class 80S, AN 92-013071 
XP0O208S378 

& JP 03 263481 A (KANEBO LTD) 
> <:<: Noveniber 1991 
see abstract 



London, 68; 



"Suppression of 



HIRANO ET AL.: 
mitogen- induced 
PLANTA MED., 

settfbie^^' ^^2085372 

EP 0 304 294 A {MONOCLONETICS INT) 
22 February 1989 ' 
cited in the application 
see the whole document 
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INTERNATIONAL SEARCH REPORT 



...lemational application No. 

PCT/GB 98/02317 



Box 1 Observations whore certain daima were found unsearchable (Continuation of Item 1 of first sheet) 



This International Search Report has not been established in respect of certain daims under Artide l7(2)(a) for the (oilowing reasons; 
1 , Claims f*Jos.: 

— because lh«y relate to subject matter not required to be ae arched by this Authcnty, namely: 



^ b^auae S?oy rolale to parts of the Intomational Application that do not compiy with the prescribed rGquiremonts to such 
an extent that no meaningful Intenriational Search can be carried out, specifically; 



^* ^ bi^aus© they are dependent daimo ard are not drafted in accordance with the second and third 5«nl«nces of Rule 6.4(a). 



Box II Obaorvations where unity of invention is lacking (Continuation of Item 2 of first sheet) 



This tntamaltenal Searching Authority found murtipia inventions in this inlemaiionaJ application, as follows: 

see adtJitional sheet 

1 . I I As all required additional search lees were timely paid fay Ihe applicant, this International Search Report covers aU 
' — ' searchablo claims. 

2. n As aJI searchable claims cculd be search«d without effort justifying an additional Fee. this Authority did not invite payment 

of any additional fee. 

3. 1 — I As only some of the required additional aoarch fees were timely paid by the applicant, this International Search Report 
— 1 covers only those dalms for which fees ware paid, specifically daims Nos,: 



4 (Tl No required additional search fees were timely paid by Ihe applicant Consaquently, this International Search Report is 
restricted to the Invention first menUonod in the clainns; it is covered by daims Nos.: 

1-4. 5-7, 12, 14-30, 31, 32 -43, 44-46, 51-52 

Remark on Protest Q T>i« additional search fees were accompanied by the applicant's protoal 

[ I No protest accompanied the payment of additional March foes. 
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Intematicnal Application No, PCT/GB 98/(32317 



FURTHER INFORMATION COMTINUED FROM PCT/ISA/ 210 




1. Claims: M(part), 5-7 12 14O0(part),31. 32.43(part), 
44-45, 51-5<.iparxj , 



ition. 



thP subiect-matter related to unsaturated benzofurans 
f^ntimutaaenic application, antiinf lamnatory applicati 
antifunqal application, cytotoxic application, compounds for 
Pharmaceutical use. compounds per se) as defined in claims 



2. Claims: l-4.6(part). 8. 14-30(part). 32-43(part), 

51-52(part) 

the 5uhiect-matter related to saturated benzofurans 
f^ntimutaaenic application, antiinf lamnatory application, 
inSoal Application, cytotoxic application, compounds for 
pSa^c^Sti^al use, compounds per se), as defined in claims 

3. Claims: l-3(part), 9-11, 14-24(part). 47-50. 51-52(part); 

the snbiect-matter related to tetralones (antimutagenic 
aoDlication, antiinflarmiatory application, antifungal 
aoDlication. cytotoxic application, compounds for 
oKa?ei?ical use, compounds per se) as defined in claims 



4. Claims: l-3{part), 13. 14-24{part); 

the 5ubiect-matt<r related to aristolactams (antimutagenic 
anolication anti inflamatory appl 1 cation, anti fungal 
application! cytotoxic application) as defined in claims 

5. Claims: l-3{part). 14-24(part). 

the subiect-matter related to other compounds isolable from 
AHstolochia taliscana (antimutagenic application, 
antiinflaiimatory application, antifungal application, 
cytotoxic application) 
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Patent document 
ciled in seareh report 



Publicaticn 
data 



Patent family 
m9fnber(3) 



Publication 
date 



lie A^^ Al^^ 


A 

n 


22-12-1987 
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US aSl/bofl 
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EP 0295851 


A 

A 
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w r 


1319470 A 


25-12-1989 


US 3481944 


A 


Q2-12-1969 


NONE 






US 4886667 


A 
n 


12-12-1989 


JP 


1628831 C 


20-12-1991 






u r 


2055404 B 


27-11-1990 








JP 

w r 


62126128 A 


08-06-1987 








CH 


67Q047 A 


12-05-1989 








DE 


364G409 A 










FR 


2593396 A 


31-07-1987 








GB 


2184353 A,B 










SE 


8605044 A 


28-05-1987 


EP G454297 


A 




A 1 




15-06-1995 






Uc 




22-06-1995 








n c 
ub 




14-12-1995 










Hone"/ 1 


09-10-1995 


US 3745218 


A 


10-07-1973 


NUN t 






WO 9221669 


A 


10-12-1992 


Ut 




26-11-1992 






AT 




1S-08-199E 








AU 


670746 B 


01-08-1996 








AU 


1887092 A 










CA 


211QG62 A 


10-12-1992: 








nP 


'5Q2Q5444 0 


10-09-199& 








EP 


0516257 A 


02-12-1992; 








FI 


935220 A 


24-11-1993; 








HU 


65680 A 


28-07-199^; 








JP 


6507615 T 


01-09-199'! 








NO 


934248 A 


24-ll-199;i 








US 


5470854 A 


2a-ll-199fi 


EP 0304294 


A 


22-02-1989 


US 


4782077 A 


01-11-19815 






AU 


2101288 A 


23-02-1989 








JP 


1068320 A 


14-03-1989 
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PATENT COOPERATION TR^Y 



Il014 
PC:r/GB98/02317 



From the INTERNATIONAL BUREAU 



PCT 

INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61.3) 



Date of mailing (day/month/year) j^^^lEln 
18 May 1999(18.05.99) 



EI3 



Applicant's or agents file reference 
P57059M 



To: 



HUTCHINS, Michael, Richard 

Fry Heath & Spence 

The Old College 

53 High Street 

Horley 

Surrey RH6 7BN 
pOYAUME-UNi 



IMPORTANT INFORMATION 



International application No. 
PCT/GB 98/023 17 



|-4ittofnationdl filing date*(d ay/mo nth/year) 

31 July 1998 (31.07.98) 



Priority date (day/month/yea rl 
31 July 1997 (31.07.97) 



Applicant 



PROTEOME SCIENCES PLC. et al 



1. The applicant is hereby informed that the Iniernaiional Bureau has. according to Article 31(7), notified each of the Idlowing 
Offices of its election: 

AP :Gri,GM,KE,LS,MW,SD,SZ,UG.2W 

EP :AL8E,CH,CY,DE,DK,ES,FI,FR,GB,GRJEJT,LU,MC,NUPT,SE ,^ 
National :AU,BG,BR,CA.CN,CZ,DE,GBJUP,KP,KR,MN,N0,N2,PURaRU,SE,SK.US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

EA :AM,AZ,BY,KG,KZ,MD,RU JJ JM 

OA :BF,BJ.CF,CG,CLCM,GA,GN,GW,ML,MR,NE,SN JDJG 

National :AUAM,AT,AZ,BA,BB,BY,CHXU.DK,EE,ES,FLGE,GH,GM,HUJD,1^^^^ 

KZXC^K,LR,LS,LT^U,LV,MD,MG,MK,MW,MX,PT,SD,SG,SLSLJJ,TMJRJT,UA,UG, 

UZ',VN,YU,ZW 

3 The aoDlIcant is reminded that he must enter the "rational phase" beforo the expiration of 30 months ^'^o'";^*^ P^;;;;;^^ 
hofJf Jlrh If ThP 0 fiees listed above This must be done by paying iha national fee s) and furnishing , if prescr t'ld a 
t'rln\?at"n'o?th'e1nt^^^^^ 39n)(a)), as well a|-Here ^P^^^^^^^^ f V furnishing a translatui. of any 

annexes of the international preliminary examination report (Article 36(3){b| and Huie /a.ij. 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed mformat^^^ l'^ VoLe 'I 
ap??icable lime limits and the .cts to be performed upon entry into the national phase before a particular Cf-.ce. s.e Volume .1 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 momhs from the priority date for all States desit^nated for 
the purposes of obtaining a Buropean patent. 



The Imemational Bureau of WlPO 
34, chemin des Cdombettes 
1211 Geneva 20, Swtnertand 



Facsimile No. (41-22) 740,14^5 




Authorized office 

^(\^lafla 

Telephone No. (41-22) 338.33.38 



2623608 ^^ 

Form PCrr/IB/332 (September 1997) . . '^-:=;^3S;r 
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From the INTERNATIONAL BUREAU 


PCT 

NOTICE INFORMING THE APPLICANT OF THE 

r^r^kJiftJil ilkll/^ ATlrtM ~ri_l C 1 MTTC D M ATI/^ A 1 

COMMUNiCAl lUN Ur I nb ilN 1 cnNAI lUNAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1 (c), first sentence) 


To: 

HUTCHINS, Michael, Richard 
Fry Heath & Spence 

The Old College 0|E/f^EIl\i/7r ^\ 
53 High Street 1 Ull ElUcll ¥ IV ' 
Horley , ... . 
Surrey RH6 7BN- f 5 ^ 
ROYAUME-UNI 


Date of mailing (day/monih/year) 
11 February 1999 (11.02.99) 








Applicant's or agent's file reference 
P57059IV1 


IMPORTANT NOTICE 


InTernatiorial application No. 
PCT/GB98/02317 


International filing date (cay/mo nth/yeor) 

31 July 1998 (31.07.98) 


Priority date (dsy/month/year) 
31 July 1997 (31. 07.9;-') 


Applicant 

ELECTROPHORETICS INTERNATIONAL PLC et al 



1. Notice is hereby given t^atthe International Bureau hes communicated, as provided in Article 20, the international ipolication 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,BR,CN,EPJL,JP.KP,KR,US 

In accordance with Rule ^7.:(c), third sentence, those Offices wilt accept the present Notice as conclusive evidence ihat 
the communication ot the international application has duly taken place on the date of mailing indicated above and lo copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requiromcni for such a communication at this time: 

AL,AM,AP,ALAZ,SA.8B,BG,BY,CA,CHXU,C2.DE,DK,EA.EE,ES;F),G3,GE,GH,GM,HU,ID,!SJ<E, 
KG.KZ,LC,LK,LR^S^LLU,LV,MD,MG,MK,MN,MW,MX,NO,NZ,OA,PL,PT,RO,RU.SaSE,SCi.SLSK, 

SLJJJMJR,TT.UA,UG,UZ,VN,YU,2W ^ . ^ ^ . ^ 

The communication will be made to those Offices only upon their request. Purtnermore. those Offices do not requir-i; the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the Imernaticnal Bureau on 
11 February 1999 (1 1.02.99) under No. WO 99/06388 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the prioritv 
date, a demand for international preliminary examination must be filed with the competent International Prelimina 
Examining Authority before the expiration of 'i9 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter 1! he. the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 montrts 
cr 30 months, or later in some Offices, perform, the acts referred to therein before each designated or elected Office. 

For further imponani Information on the time limits and acts to be performed for entering the national phase, see ilie 
Annex to Form PCT/18/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WlPO 
34* chemin des Colombettes 
1211 Geneva 20, Sv»/ii2erland 



Facsimile No. (41-22) 7A0,14.35 



Authorized officer 

J. Zahra 

I Telephone No. (41-22) 338.63.38 



Form PCT/lB/308 (July 1996) 
JPN 28 2000 07:01 



2460740 



01293820225 



PPGE.15 



28/01 '00 FRI_11:52 FAX q 



FRY HEATH 



Ef?atent cooperation tr 



@016 
l/CiB98/023l7. 



PCT 

NOTIFICATION OF THE RECORDING 
Ur M uriMlNon 

{PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

HUTCHINS, Michael, Richard 
Fry Heath & Spence 
The Old College 

53 High Street p=Nf»y-^,«n.. 

Hortey RECEnV^n) 

• U U ii= >^:^ U \y lira i,-^ 

Surrey RH6 7BN 

ROYAUME-UNI 'J :; . ■ • 

• V — .. 


Date of mailing (day/moriTh/year) 
16 April 1999 (16.04.99) 


Applicant's or agent's file reference 
P57059M 


IMPORTANT NOTIFICATION 


tntemational application Na 
PCT/GB98/02317 


International filing date (day/month/year) 
3lJuly 1998 (31.07.98) 


1. The following indications appeared on record concerning: 

X the applicant Q the inventor Q the agent [~| the common representat.vi-. 


Name and Address 

ELECTROPHORETICS INTERNATIONAL PLC 
Coveham House 
Downside Bridge Road 
Cobham 

Surrey KTll 3EP 
United Kingdom 


State of Nationality 
GB 


State of ResKti^nce 
GB 


Telephone No. 


Facsimile No. 


Teleprinter No, 


2. The Internationai Bureau hereby notifies the applicant that the following change has been recorded concerning: 

theperson X thename Q theaddress Q the nationality Q thereside^ce 


Name and Address 

PROTEOME SCIENCES PLC. 
Coveham House 
Downside Bridge Road 
Cobham 

Surrey KTll 3EP 
United Kingdom 


State of Nationality 
GB 


State of Res r: e nee 
GB 


Telephone No. 


Faccirr.ilc N*. 


Teleprinter No. 



3. Further observations, if necessary; 



4. A copy of this notification has been sent to: 
the receiving Office 
[ [ the International Searching Authority 
I ] the International Preiimmary Examining Authority 



The International Bureau of WlPO 
34, chemin des ColombGties 
121 1 Geneva 20, Swiuerland 



Facsimile No.: (41-22) 740,14.35 



Form PCT/lB/306 (March 19g4) 



the designated Offices concerned 
[ j the elected Offices concerned 
I I other: 



Auihorijed officer 

Mari 

Telephone No.: (^1-22) 338 
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PCT 

REQUEST 



The undersigned requests that the present 

iniemaiional application be processed 
according lo the Patent Cooperation Trcacy. 



' For receiving Office use only 



Imernarional Application No. 



Intemadonal Filing Date 



Name of receiving Office and "?CY Intenufttianal Applicati 



cm 



Applicant's or agent's file reference 
(tf desired) (12 characters madmmj 



P57059M 



Box No. I TULE OF INVENTION 



Pharmaceutical Compounds 



Box No. n APPLICANT 



Vame and address: (FamiJty namifallawed by given ruvMiJor a Ugai ^n^fy,M offioaltUstgppxton. 
'Th£ address must incliuU postal code and name of cousary. The cow\iry of the address mdtcaxed tn this 
Box is ih£ applicant's State (U. counay) of residince ifnc Suae ofresuUnc£ is mdicaied below.) 

ELECTROPHORETICS INTERNATIONAL PLC ' 

Coveham House 
Downside Bridge Road 
Cobham 

Surrey KTIl 3EP 
GB 



I [ This person is also inveni:or. 



Telephone No. 



FacsimiJc No. 



Teleprinter No. 



Stare (i.e, country) of nacionaiicy: 

GB 


State (le. country) of re 


sidence: 

. GB 


This Dtrson is applicant | — 1 all dcsignaicd 1 — i all dciigiuHcd Scales except | — | the Uruced States r 1 ftc Statcj irij^catcd in 
fXvZcltilf^^^^ □ St3« ^ bd the UniSd States of America LJ of America only LJ the Sapplc«^atai Box 


Box No. m rxmTE£R APPUCANT(S) AND/OR (FLTtTHER) INVXNTOR(S) 





Name and address: (f amity name followed by given name: for a legal ennry, full officiai destmanoru 
The address must include postal code and name of country. Tne counvy of the address mdicasea in ihis 
Box u the appUcanl's St^ (ie. counsry) of residence if r\o Siaxe of residence u mdicaud btiaw,) 

ACHENBACH , Hans 

Institut fur Pharmazie ond^Lebensmittelchemie 
der Universitat Erlangen-Numberg 
Schuhstrasse 19 
D91052 Erlangen 
Germany 



This person is: 
[ I applicant only 

appiicaar and inventor 

I I inventor only (ff this civck-bat 
' — * is maied do not fill in khw,) 



Scale f/.e. country) of nationaliry: 



DE 



Scatc (ie. counrry) of residence: 



DE 



This penon is applicant 
for the purposes of: 



□ all dcsigTiatcd all designated StxtK except 

States 1 1 the United States of Araenca 



the United States 
America only 



□ the States ii^ilicated in 
the Supplcrct:nul Box 



I [ Further applicants and/or (further) inventors are indicated on a continuation shccL 



Box No, IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 
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I. Basis f the r p rt 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -36 as originally filed 

Claims, No.: 

1 -52 as originally filed 

Drawings, sheets: 

1 /4-4/4 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 

ill. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 

H claims Nos. 1-4(part),5-6(part).8-1 1 ,13,14-30(part),32-43(part).47-50,51-52(part). 
because: 
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□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specify^: 



□ the description, claims or drawings (indicate particular elements belo\/\/) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specif^: 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

^ no international search report has been established for the said claims Nos. 
1-4(part),6(part),8-11,13,14-30(part),32-43(part),47-50.51-52(part). 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 


1 -7, 1 2, 1 4-24,34-35,45-46,51 -52 




No: 


Claims 


25-33, 36-44 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-7,12,14-46,51-52 


Industrial applicability (lA) 


Yes: 


Claims 


1 -7, 1 2, 1 4-1 6,21 -23,25-46,51 -52 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Vllt. Certain observations on th int rnational application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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1 ) The searched claimed subject-matter relates to unsaturated 2-phenyl-benzofurans 
as defined in claims. In particular this searched claimed subject matter relates to 
antimutagenic application (claims 1,4-7,12,14-16.17-18.25-41), antiinflammatory 
application (claims 2, 4-7.12,14-16,24,25-41), antifungal application (claims 3,4- 
7,12,14-16,20-23), cytotoxic application (claimsl 9,25-41), compounds for 
pharmaceutical use (claims 42-43, 52), compounds per se (claims 44-46, 51). 
The preliminary international examination is restricted to this searched claimed 
subject-mater. 

2) The documents cited in the international search report art referred to herein; the 
numbering (D1, D2...) corresponds to the order of citation in the search report. 

D1 describes lignan type compounds isolated from Aristolochia taliscana to exhibit 
antibiotic activity. 

D2 describes the synthesis of various lignan type compounds; D2 notes that 
members of this class of natural products show varied biological activity as 
antibacterial, cytotoxic, antiproliferative and immunosuppressant agents, 
D3 describes various lignans; one compound is reported to have antioxidative 
(inhibition of lipid peroxidation) activity. 

D4 describes 2-phenyl-benzofuran derivatives with antiinflammatory activity. 
D5 describes 3-phenyl-benzofuran derivatives with antiinflammatory activity. 
D6 describes 2-phenyl-benzofuran derivatives with antiinflammatory activity. 
D7 describes benzofuran derivatives with antiinflammatory and cytoprotective 
activity. 

D8 describes benzofuran derivatives with antiinflammatory and antibacterial 
activity. 

D9 describes benzofuran derivatives with 5 lipoxygenase inhibitory activity. 

D10 and D1 1 describe benzofuran derivatives with antifungal activity. 

D12 describes benzofuran derivatives with antibiotic (incl. antifungal) activity. 

D13 describes benzofuran derivatives with antifungal activity. 

D14 describes benzofuran derivatives with anticancer (antiestrogen) activity. 

D15 describes benzofuran derivatives with anticancer (5-alpha reductase 

inhibitory) activity. 

D16 describes dihydrobenzofuran derivatives with anti-mutagenesis activiy. 
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D17 describes dihydrobenzofuran derivatives with anti-fungal and 
antiinflammatory activity. 

D18 describes dihydrobenzofuran derivatives with anti-cancer (radical 
scavenging) activity. 

D19 describes the antiproliferative activity of i.a. licarin B (dihydrobenzofuran 
derivative). 

D20 describes Aristolactams (as for instance isolable from Aristolochia taliscana) 
for treatment of neurological disorders. 

3) Novelty 

3.1) Compounds per se (claims 44-46, 51). 

Certain benzofuran compounds of claim 44 have been described in D3; those of 
claims 45-46 and 51 seem novel over the prior art. 

3.2) Compounds for pharmaceutical use (claim 42-43, 52) 

Benzofuran compounds for pharmaceutical use as defined in claims 42-43 
(formula I as well as formula II) have been disclosed in D3,D4,D6-D15. 
In this context, it is noted that as claim 42 also relates to compounds for antifungal 
treatment of plants. Thus this claim could actually be considered not to relate 
exclusively to compounds for pharmaceutical use. Accordingly, for instance 
compounds as disclosed in document D2 could be also considered to anticipate 
the subject-matter of claim 42. 

It is noted that it would not appear appropriate to restore novelty of claims 42-43 
by disclaimers; in view of the extensive prior art resulting claims would likely be 
unclear. 

The subject-matter of claim 52 would appear novel. 

3.3) Antimutagenic application (claims 1, 4-7, 12, 14-16, 17-18, 25-41 );Cytotoxic 
application (claims 19. 25-41) 

D14 and D15 describe the use of certain benzofurans for the treatment of cancer. 
Such known application seems to anticipate the subject-matter of claims 25-31. 

Antiinflammatory application (claims 2, 4-7, 12. 14-16, 24. 25-41) 

D4 and D6-D9 describe the use of certain benzofurans for antiinflammatory 

application. Such known application seems to anticipate the subject-matter of 
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claims 25-33.36-41. 

Antifungal application (claims 3. 4-7. 12, 14-16, 20-23) 

D10-D13 describe the use of certain benzofurans for antifungal application. Such 
known application seems to anticipate the subject-matter of claims 25-31. 

Accordingly, the use of claims 25-33 and 36-41 is not considered novel. 
In this context it is noted that no evidence is available indicating that any of the 
benzofuran compounds known in the prior art for anti-cancer, antiinflammatory or 
antifungal activity can be isolated for Aristolochia taliscana (claims 1-24). 

4) Inventive step 

In as far as the claimed subject-matter is novel over the prior art, the following 
observations apply concerning the requirement of inventive step. 

Concerning the activity of phenylbenzofurans the present application only 
substantiates antimutagenic and mild cytotoxic activity for eupomatenoid-1 and 7. 
These compounds were already known from D1 to be isolable from Aristolochia 
taliscana; this document suggested testing of these compounds for 
pharmacological activities and already reported antibiotic activity for these 
compounds. Document D2 states that compounds such as those of D1 belong to 
class of natural products which show varied biological activity as antibacterial, 
cytotoxic, antiproliferative and immunosuppressant agents. 

When considering the problem of providing further antimutagenic/cytotoxic agents, 
it would seem obvious in view of the combined teaching of D1 and D2 to test the 
compounds from D1 for the various indicated activities mentioned in D2 and thus 
arrive at the antimutagenic/cytotoxic agents of the application. 

In as far as other uses and other benzofuran compounds are concerned, no 
furhter substantiation of any unexpected activity has been provided in view of 
which such subject-matter might be considered as a non-obvious solution to a 
technical problem. The mere isolation of various new compounds from 
Aristolochia taliscana cannot be considered to represent an invention / involve an 
inventive step, when no substantiation is provided indication that such compounds 
solve any technically relevant problem. 
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5) Industrial applicability 

Claims 17-20 and 24 relate to methods of therapeutical treatment of the animal or 
human body ("in a substrate" as defined in claims 22-23 is here interpreted as not 
directed to therapeutical treatment of the human or animal body). 
For the assessment of the present claims 18-20 and 24 on the question whether 
the subject-matter is industrially applicable, no unified criteria exist in the PCT. 
The patentability can also be dependent upon the formulation of the claims. The 
EPO, for example, does not recognize as industrially applicable the subject-matter 
of claims to the use of a compound in medical treatment, but may allow, however, 
claims to a known compound for first use in medical treatment and the use of such 
a compound for the manufacture of a medicament for a new medical treatment. 

6) Further observations 

The reference in claims 42-43 to formulae I and II is not clear as formula I and II 
are not defined in claims 42-43. 

The combination of the definition of compounds for therapeutical uses and non- 
therapeutical uses in claim 42 renders the scope of these claims ambiguous. 
Similar applies for the combination of therapeutical and non-therapeutical 
applications defined in claim 3. 

The relevant prior art (for instance D1 and D2) has not been mentioned in the 
description. 
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PHARMACEUTICAL COMPOUNDS ISOLATED FROM ARISTOLOCHIA TALISCANA 

FIELD OF THE INVENTION 

This invention relates to connpounds derived from the plant Aristolochia 
taiiscana and their analogues, and the uses of such connpounds in medicine. 

BACKGROUND OF THE INVENTION 

Aristolochia taiiscana, a climbing shrub found in the jungles of the southern 
coastal region of Mexico, is part of a family of climbing herbs and shrubs called 
Aristolochiaceae, numbering about six hundred species divided into eleven genera, 
and found mostly in tropical and sub-tropical regions, it is believed that the species 
Aristolochia taiiscana is found only in Mexico. 

Members of the Aristolochiaceae are known for their ability to synthesise 
phenanthrene alkaloids, and in particular the aristolactam alkaloids and the 
aristolochic acids, and arylpropanoid compounds such as the lignans and 
neolignans. Such compounds are disclosed in, for example, R. Hegnauer 
"Chemotaxonomie der Pf lanzen". Vol. Ill, pp 1 84-1 99, BIrkhauser Verlag, Basel und 
Stuttgart, 1 964; R. Hegnauer "Chemotaxonomie der pflanzen". Vol. VII, pp 75-83, 
Birkhauser Verlag, Basel - Boston • Berlin, 1989 and F.E. Correa ef aA"Especies 
Vegetales Promisorios", Vol. I, pp 440-469, Secretaria Ejecutiva del Convenio 
Andies Bello (SECAB), Bogota D.E. 1 989, Colombia and Lopes etaL Rev. Latinoam. 
Quim.,1 9 (3-4), 1 13-17, 1988. In Lopes ef a/., for example, the isolation of lignans 
from a number of different Aristolochiaceae is described and it is disclosed that 
such compounds are reported as having anti-tumour, antifungal, antibacterial and 
insecticidal activity, in Hinou etaL, J. Crude Drug Research, 1 990, 28(2), 149-51 , 
it is disclosed that aristolactam and aristolochic acid compounds isolated from 
Aristolochia longa have antibacterial activity and cytotoxic activity against P-388 
lymphocytic leukaemia and human bronchial epidermoid carcinoma ceils. 
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The isolation and characterisation of lignans, neolignans and related 
compounds from a wide variety of plant species has been reviewed in a series of 
articles by R.S. Ward, see for example Natural Product Reports, 1985, Vol. 5 pp 
203-206; 1990, Vol. 7, pp 356-363; 1993, Vol. 10, pp 1-23. 

However, it is clear from the available literature that the chemical structures 
and concentrations of arylpropanoid compounds found in Aristolochiaceae vary 
widely from one species to another. For example, in Lopes etal. (idem.), reference 
is made to the extraction of four Brazilian species of Aristolochiaceae, from which 
a number of dibenzyl-butyrolactone type lignans and furofuran type lignans were 
isolated. From studies made by the present inventors, such compounds would 
appear to be absent from Aristoiochia taliscana. 

Much of the work carried out on the Aristolocfiiaceae has focused on the 
phenanthrene alkaloid content, and in particular the aristolactam alkaloids found in 
the plants - see for example Crohare et al. Phytochemistry, 1974, Vol. 13, 1957- 
1962, Priestap, Phytochemistry, 1985, Vol. 24, 849-852, Talapatra et aL 
Phytochemistry, 1988, Vol. 27, 903-906 and Houghton et al. Phytochemistry, 
1991, Vol. 10, 253-254. Houghton et al. suggest that compounds such as 
aristolochic acid, the ring-opened form of aristolactam, are of interest as 
immunostimulants and anticancer agents. 

Crude extracts from Aristolocliia taliscana have been known for many years 
to have certain medicinal properties. A book published in the 1800's, called "Las 
Plantas Medicinales de Mexico" (Medicinal Plants of Mexico) makes reference to the 
use of Aristoiochia taiiscana extracts in the treatment of snake bites and it would 
appear that the native tribes in this region of Mexico have known about the uses 
of the extracts for many centuries. 

In US Patent No. 4782077 it is disclosed that an alkaloid (referred to as 
taliscanin) extracted from the root oi Aristoiochia taliscana, alleviates the symptoms 
of Parkinsonism and related neurological disorders. It is also indicated in US 
4782077 that the alkaloid taliscanin may be useful in the treatment of various other 
neurological disorders, including Alzheimer's disease, impotency, and neurological 
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disorders associated with viral, bacterial, fungal and parasitic infections. 

In US 4782077, an extract was prepared by pulverising Aristolochia 
ta/iscana root and subjecting the powder to soxhiet extraction with hexane and then 
benzene followed by column chromatography on an alumina column eluting with 
benzene-ether mixtures. The known aristolactam alkaloid taliscanin, was 
characterised on the basis of its melting point |272°-273°C) and its spectroscopic 
data. 

However, the aristolactam alkaloid taliscanin has since been tested for its 
ability to interact with neurotransmitter receptors, and, somewhat surprisingly, 
exhibited 50% inhibition in only one receptor (the opiate mu receptor) out of twenty 
seven common receptor types tested, and exhibited very poor levels of inhibition 
with the remaining receptors. In particular, taliscanin exhibited negligible activity 
at the dopamine, GABA and serotonin receptors. These results suggest either that 
taiiscanine exerts its neurological effects by a mechanism which is of a currently 
unknown type (which seems unlikely) or, perhaps, that there is another active 
principle in Aristolochia taliscana which is responsible for the reported activities. 

SUMMARY OF THE INVEIMTION 

The present applicants have been able to separate and identify the 
components of Aristolochia taliscana extracts and have found that the extract 
contains a substantial number of compounds other than aristolactams, in particular 
certain benzofuran neolignans, many of which are novel. Compounds found in the 
extracts have been found to have biological properties indicative of therapeutic 
utility. For example, benzofuran compounds isolated from taiiscanine have been 
tested and have been found to be active as anti-mutagenic agents, as cytotoxic 
agents, and some have been found to have good antifungal activity. On this basis, 
it is anticipated that the compounds in question will find use in the treatment of 
tumours and other neoplastic diseases, as well as fungal infections. 

Accordingly, in a first aspect, the invention provides the use of an extract 
of Aristolochia taliscana or one or more anti-mutagenically active components 
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isolable therefrom for the manufacture of a medicament for the treatment of disease 
states mediated by mutagenesis. 

The invention also provides the use of an extract of an Aristolochia species, 
preferably Aristolochia ta/iscana or one or more component compounds isolable 
therefrom, for the manufacture of a medicament for the treatment of chronic 
inflammatory diseases such as inflammatory bowel disease, rheumatoid arthritis, 
synovitis and psoriasis. 

As indicated above, component compounds of Aristo/octtia ta/iscana have 
also been found to have good antifungal activity, and in a still further aspect, the 
invention provides the use of an extract of Aristolocfiia ta/iscana or one or more 
antifungally active compounds isolable therefrom for the manufacture of a 
composition for antifungal use, for example in the treatment of plants or animals. 

The invention also provides pharmaceutical compositions comprising 
benzofuran compounds of the type found in Aristo/ochia ta/iscana or benzofuran 
compounds analogous thereto, for example benzofuran compounds in which an aryl 
ring (such as an oxygenated phenyl ring) is attached to the heterocyclic ring of the 
benzofuran, and the uses of such compounds in medicine. 

The invention also provides a novel group of benzofuran compounds having 
an oxygenated aryl ring (such as an oxygenated phenyl ring) attached to the 
heterocyclic ring of the benzofuran. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

Compounds for use in Medicine - New Medical Uses of Known and Novel 
Compounds 

In one preferred aspect, the invention provides the use of a compound for 
the manufacture of a medicament for use in any one or more of the therapeutic 
uses selected from the treatment of neoplastic diseases or diseases mediated or 
initiated by mutagenesis or abnormal cellular proliferation, or as a cytotoxic agent, 
or the treatment of chronic inflammatory conditions; the compound being of the 
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wherein the dotted line signifies a single or double bond; n is 0, 1 , 2 or 3; A is a 
monocyclic aryl ring containing up to two heteroatoms and being optionally 
substituted by one or more substituent groups which may be the same or different 
and are selected from R^O, R^, R^S, halogen; aryl and heteroaryl, wherein R^ is 
hydrogen, or a hydrocarbyl group optionally substituted by a hydroxy or 
hydrocarbyloxy group; B is selected from carboxy, carboxaldehyde, hydrocarbyl and 
hydrocarbyloxy groups wherein the hydrocarbyl group is acyclic or cyclic, and 
optionally contains one or more heteroatoms, and is optionally substituted by one 
or more hydroxy, alkoxy, alkenyloxy, alkynyioxy, aryloxy, aldehyde, alkanoyi, 
acetal, hemiacetai and carboxy groups; R^ is hydrogen or a hydrocarbyl group 
optionally including one or more heteroatoms and optionally substituted by one or 
more substituents selected from hydroxy, hydrocarbyloxy and aryl groups; and R^ 
is hydroxy or a hydrocarbyl or hydrocarbyloxy group optionally substituted by one 
or more substituents selected from hydroxy, hydrocarbyloxy and aryl groups. 

It is preferred that the monocyclic aryl ring A is attached to the 2-position 
of the furan ring, and it is particularly preferred that the aryl ring is a phenyl group. 
The phenyl ring can contain up to five substituent groups but preferably contains 
no more than three substituents. 

Preferably, the group B is attached to the 5-position of the benzofuran group. 

Preferably, there is only one group R^, which is attached to the 7-position 
of the benzofuran ring. 

Preferably, the dotted line signifies a double bond. 
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In a particularly preferred embodiment, the invention provides the use of a 
compound for the manufacture of a medicament for use in the treatment of the 
conditions described above in relation to formula (I), the compound having the 
formula (II): 




(II) 

wherein the dotted line signifies a single or double bond, B, and are as 
hereinbefore defined, R"^ and are the same or different and each is selected from 
hydrogen, C^,2o hydrocarbyl, C5.20 aryl, or C5.20 oxygen-containing heteroaryl; R® is 
selected from hydrogen, halogen, hydrocarbyl or C1.20 hydrocarbyloxy 

optionally substituted by one or more hydroxy, alkoxy or aralkyioxy groups; or R® 
is Cs.25 aryl or oxygen or nitrogen-containing heteroaryl. 

One preferred group of compounds are the compounds in which B is C^.g 
alkyi or alkenyl optionally substituted by one or more substituents selected from 
hydroxy, CHO, or R^O wherein R^ is a C^e a'kyl or alkenyl group. More preferably, 
the group B is selected from CH^CHCHa, CH2CH = CH2, CH{OH)CH = CH2, 
CH = CHCHO, CHO, CH-CHCH20H and CH(OH)CH(OH)CH3. A particularly 
preferred group B is CH^CHCHa. 

In compounds of the formula (II) R"^ and R^ are preferably selected from 
hydrogen, or C^,q alkyi, or R"* and R^ together define an alkylene group such as -CHj- 
. Preferably, at least one of R"* and R^ is hydrogen. 

Particularly preferred compounds are those in which the dotted line signifies 
a double bond and one of R"* and R^ is hydrogen. 

Examples of groups R® are hydrogen, halogen (e.g. fluoro, chloro, bromo or 



wo 99/06388 



PCT/GB98/02317 



7 

iodo), C^.ealkoxy {e.g. methoxy), a 2-benzofuranyl ring, or an aristolactam group. 

In the foregoing formulae (I) and (II), exannples of hydrocarbyl groups are 
aliphatic, alicyclic and aromatic groups such as alkyi, aikenyl, alkynyl, cycloalkyi, 
cycloalkylalkyi, cycloalkylalkenyl, cycloalkylalkynyl, cycloalkenyl, cycioalkenylalkyi, 
cycloalkenylalkenyl, aryl, aralkyi, aralkenyl, aralkynyi. The hydrocarbyl groups can 
be optionally interrupted by one or more heteroatoms such as oxygen and sulphur. 

Particular examples of alkyi groups are C^g alkyi groups such as methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl and t-butyl. 

Examples of cycloalkyi groups are cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, cyclooctyl, bicycloheptanyl, decalinyl, adamantyl, norbornyl 
and bicyclooctyl. 

Examples of alkenyi and alkynyl groups include vinyl, ethynyl, ailyl, 1- 
propenyl, propargyl, but-1-enyl, but-2-enyl, but-3-enyl and 3-methylbutenyl. 

Examples of cycloaikenyl groups are cyclopentenyl, cyclohexenyl, 
cycloheptenyl, and monocyclic, bicyclic and tricyclic terpene groups. 

Examples of aryl groups are phenyl and naphthyl. 

Examples of phenyialkyi and phenylalkenyl groups are benzyl, phenethyl, 
phenylpropyi, phenylbutyl and styryl groups. 

First Medical Uses of Compounds Not Previously Disclosed As Havina Therapeutic 
Utilitv 

Many compounds of the formulae (I) and (II) have not previously been 
disclosed as having any therapeutic uses. Accordingly, in another embodiment, the 
invention provides a compound of the formula (I) or (II) as hereinbefore defined for 
use in medicine, for example for use in any one or more of the therapeutic uses 
selected from the treatment of neoplastic diseases or diseases mediated or initiated 
by mutagenesis or abnormal cellular proliferation, or as a cytotoxic agent, or the 
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treatment of chronic inflammatory conditions, or as an anti-fungal agent in the 
treatment of plants or animals; but provided that when is 3-methyl, is a single 
methoxy group at the 7-position, and either (i) the f uran ring is unsaturated and is 
substituted at the 2-position with a 4-hydroxy-3-methoxyphenyl group or a 3,4- 
methylenedioxyphenyl group; or (ii) the furan ring is a 2,3-dihydrofuran ring and is 
substituted at the 2-position with a 4-hydroxy-3-methoxyphenyl group, then B is 
other than a prop-1-enyl group attached to the 5-position of the benzfuran ring. 

Novel Compounds per se 

The present invention also provides novel compounds perse of the formula 

(ill): 




wherein R^^ is hydrogen or C,,6 alkyi; 

R^^ is selected from hydrogen, C^.g alkyI; a cyclic terpenoid group or a group 
of the formula E, G or J; 

R^^ is selected from hydrogen; C^.g alky! or hydroxy-Ci.3 alkyI; 

R^^ is selected from CH = CH-CH3, CH(OH)CH - CH^, CH = CH-CHO, CH = CH- 
CH2OH, CH(0H)CH(0R'')CH3, or a group L; 

R^^ is hydrogen or C^_q alkyI; 

R^® is hydrogen, a group M or an aristolactam group; and 
R^^ is hydrogen or a group T; wherein the groups E, G, L, J, M and T are 
represented by the formulae: 



wo 99/06388 



PCT/GB98/02317 




CH{OH)CH(CH3) 




OR" 



CH(CH3) 



CH(OH) 



(E) 



(G) 





(L) 



(J) 





OR* 



(T) 



and pharmaceutically acceptable salts thereof ; provided that when R", R^^and R^^ 
are all methyl,and R^^ and R^^ are both hydrogen, R^" is selected only from 
CH(OH)CH = CH2, CH = CH-CHO, CH = CH-CH20H, CH(OH)CH{OR'')CH3 where R'' 
is a group T, or a group L. 



In one particular embodiment, there is provided a novel compound of the 
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wherein R^^, R^^ R^"^, R^^ and R^^ are as hereinbefore defined and X is a group: 




wherein R^° is hydrogen, benzyl or C^,q alkyi; R^^ to R^'^ are the sanne or different and 
are selected from hydrogen, hydroxy, C,.6 alkoxy, C^.q alkyi and hydroxy-Ci,6 a'kyl; 
or any two adjacent groups together form an alkylene dioxy group. 

In another embodiment, the invention provides novel compounds of the 
formula (V): 




(V) 



wherein Y is a monocyclic or bicyclic terpenoid group and in particular a group of 
the structure: 
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CHlCH,)a 



Tetralone Compounds 

In a further aspect, the invention provides tetralone compounds for use in 
medicine, the tetralone compounds being of the formula (VI): 



wherein R^^ and R^^ are the same or different and each is C^.q alkyi, or R^^ and R^® 
together form an alkylene group (such as methylene); and R^® is hydrogen or C^.g 
alkyl. 

Preferably R2^ R^® and R^^ are ail methyl. 

Tetralone compounds of the formula (VI) have biocidal activity, and in 
particular cytotoxic, antibacterial and antifungal activity. It is therefore anticipated 
that they will be useful in the treatment of proliferative and infective diseases and 
conditions such as cancers and bacterial and fungal infections. 



o 




Accordingly, the invention also provides a compound of the formula (VI) for 
use in the treatment of bacterial or fungal infections, or for use in the treatment of 
cancers and other proliferative diseases such as psoriasis. 
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Compounds of the formula (VI) have previously been reported as synthetic 
intermediates (see loie et aL Chem. Pharm. Bull. 38/ 1851-56 (1990). 

Particular novel compounds of the invention are: 
( ± )-5-(1 -Hydroxyallyl)-2-(4-hydroxy-3-methoxyphenyl)-7-methoxy-3- 
methylbenzofuran (Compound 9); 

2- (4-Hydroxy-3-methoxy phenyl) -3- hydroxy methyl -7 -methoxy-5-(E)- 
propenylbenzofuran (Compound 10); 

2-{4-Hydroxy-3-methoxyphenyl)-7-methoxy-3-methyl-5-[(E)-3- 
oxopropenyllbenzofuran (Compound 11); 

5-Formyl-3-(4-hydroxy-3-methoxyphenyl)-7-methoxy-3-methylben2ofuran 
(Compound 12); 

2-(4-Hydroxy-2-methoxyphenyl)-5-[(E)-3-hydroxypropenyl]-7-methoxy-3- 
methylbenzofuran (Compound 13); 

2-(3,4-Dihydroxyphenyl)-7-methoxy-3-methyl-5-(E)-propenylbenzofuran (Compound 
14); 

er/f/7ro-5-(1,2-Dihydroxypropyl)- 2-(4-hydroxy-3-methoxyphenyl)-7-methoxy-3- 
methylbenzofuran (Compound 15); 

(2R,3R)-2,3-Dihydro-2-(4-hydroxy-3-methoxyphenyl)-3-hydroxymethyl-7-methoxy-5- 
(E)-propenylbenzofuran (Compound 19); 

er/f/7ro-1-(4-Acetoxy-3-methoxyphenyl)-2-[4-(7-methoxy-3-methyl-5-(E)- 
propenylbenzofuran-2-yl)-2-methoxyphenoxylpropylacetate (Compound 22); 
threO'^ -(4-Acetoxy-3-methoxyphenyl)-2-[4-(7-methoxy-3-methyl-5-(E)- 
propenylbenzofuran-2-yi)-2-methoxyphenoxy]propyl-acetate (Compound 23); 
r/7reo-1-[2-(4-Hydroxy-3-methoxyphenyl)-7-methoxy-3-methylbenzofuran-5-yl]-2-l4- 
(3-methyl-5-(e)-propenylbenzofuran-2-yl)-2-methoxyphenoxylpropan-1-ol 

(Compound 24); 

2- Methoxy-4-[7-methoxy-3-methyl-5-(E)-propenylbenzofuran-2-yl]-6-[4-(7-methoxy- 

3- methyl-5-(E)-propenylbenzofuran-2-yl)-2-methoxyphenoxy]phenol (Compound 25) 
8.2',9.3'-Tetrahydro-bis-eupomatenoid-7 (Compound 26); 

1 5-(Aristolactam-i-9-yl)-eupomatenoid-7 (C mp und 27); 
14-0-a-Cadinyl-eupomatenoid-7 (Compound 28); and 
(2R,4S)-2-Hydroxy-6-methoxy-4,7-dimethyl-1-tetralone (C mpound 34). 
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Extraction of Compounds From Aristolochia taliscana 

Certain compounds of the formulae I to Vl can be obtained by solvent 
extraction of plant material, such as roots, bark, leaves and twigs, ^rom Aristolochia 
taliscana using solvents such as benzene followed by chromatographic separation 
of the components of the solvent extract. Atypical extraction protocol is described 
in detail below. 

Svnthesis of Compounds of the Formulae I to V 

The compounds of the invention, whether naturally occurring or synthetic 
analogues thereof can be synthesized from readily available starting materials by 
synthetic methods well known to those skilled in the art. 

For example, compounds of the formulae (I) or (11) can be prepared by means 
of the reaction scheme set out in Figure 1 . 

The reaction conditions and reagents employed in the scheme set out in 
Figure 1 can be substantially as described in M. Watanabe etaL Chem. Pharm. Bull. 
37, 2884 (1989); ibid, 38/ 41 (1990), and ibid. 39, 3123 (1991), the contents of 
which are incorporated herein by reference. 

An alternative synthetic scheme applicable to compounds of the formulae 
(1) or (II) wherein is a methyl group attached to the 3-position of the furan ring 
and A is an aryl group attached to the 2-position of the furan ring, is set out in 
Figure 2. 

In the reaction scheme shown in Figure 2, the methoxymethylaryl ketone is 
reacted with the substituted o-hydroxybenzaldehyde in an acidic medium (for 
example a mixture of hydrochloric acid and acetic acid) to give a benzpyryllium salt 
which is then subjected to oxidation and rearrangement in the presence of hydrogen 
peroxide and methanol at pH 5.8 to give a benzfuran 3-carboxy ester. The 
benzfuran 3-carboxyester can then be treated successively with (i) lithium 
aluminium hydride in an ether such as diethyl ether; (ii) manganese dioxide in a non- 
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polar solvent such as benzene; (iii) 1,2 ethylene-dithiol, acetic acid and boron 
trifluoride etherate; and (iv) Raney nickel in an alcohol such as ethanol. The general 
conditions under which each of the above reactions can be carried out are disclosed 
in McCredie ef a/., Austral. J. Chenn. 22, 1011 (1969), the contents of which are 
incorporated herein by reference. 

Pharmaceutical Uses 

The extracts and compounds of the invention are useful in a number of 
medical aspects. In use as therapeutic agents, the compounds or extracts can be 
administered in standard manner, for example orally, parenterally, transdermally, 
rectally, via inhalation or via buccal administration. Preferably, however, they are 
administered orally. The dosage employed will depend on the nature and purity of 
the extract and the concentrations of the active principles. For an extract that has 
not been fractionated, the concentration administered can be in the range from 
0.5mg to 500mg (dry weight) of extract per patient per day, more usually 1 mg to 
lOOmg per day. If an isolated compound or synthetic analogue thereof, or mixture 
of such compounds is employed, the dosages of such compounds administered 
typically will be similarly in the range 0.5mg to 500mg per patient per day, more 
usually Img to lOOmg per day. The extracts or compounds may be administered 
as single doses or multiple doses as desired. The dosages of the extracts or 
compounds of the invention administered will depend upon inter alia the potency 
of the extract or compound, and the nature and severity of the disease state or 
condition under treatment but ultimately, however, will be at the discretion of the 
physician. 

Pharmaceutical Formulations 

The extracts and compounds of the invention can be formulated as 
solutions, syrups, tablets, capsules, lozenges, inserts, patches, powders, pills, 
solutions for injection or drops, or aerosols such as dry powder aerosols or liquid 
aerosols, by way of example. Such formulations can be prepared in accordance 
with methods well known per se. 

In a particular embodiment, the compositions of the invention can take the 
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form of solid or semi-solid unit dosage form. For example, the compositions can 
take the form of tablets, granules, lozenges or capsules. 

A solid or semi-solid dosage form according to the present invention can 
contain, for example, from lOmg to 1 0OOmg of the extract or compounds of the 
invention, more typically 50mg to 500mg, e.g. lOOmg to 400mg, and in particular 
1 50mg to 350mg, particular unit dosages being approximately 200mg and 300mg. 

A tablet composition will typically contain one or more pharmaceutically 
acceptable solid diluents, examples of which include sugars such as sucrose and 
lactose, and sugar alcohols such as xylitol, sorbitol and mannitol; lactose and 
sorbitol being particular examples. 

The tablets will also typically contain one or more excipients selected from 
granulating agents, binders, lubricants and disintegrating agents. 

Examples of disintegrants include starch and starch derivatives, and other 
swellable polymers, for example cross-linked polymeric disintegrants such as cross- 
linked carboxymethylcellulose, cross-linked polyvinylpyrrolidone and starch 
glycolates. 

Examples of lubricants include stearates such magnesium stearate and 
stearic acid. 

A capsule composition typically will comprise an outer shell or casing which 
may, for example, be formed from hard or soft forms of gelatin or gelatin- 
equivalents in conventional fashion. The outer shell is filled with an extract or a 
compound in accordance with the invention. The capsule filling may be in the form 
of a powder, or granules, or beads, or may be in the form of a liquid or semi-solid. 
Where the mixture is in the form of granules, the granules can consist of the extract 
or compound of the invention alone, or granulated together with a granulating 
agent, or they can additionally comprise a solid diluent, for example of the type set 
forth above. 
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The granules can be wet granulated or dry granulated as desired. 

When the capsule filling is in liquid or semi-solid form, the extract or 
compound can be dissolved or suspended in a semi-solid carrier material such as 
a polyethylene glycol or a liquid carrier such as a glycol, e.g. propylene glycol, or 
glycerol. In general, it is preferred that the capsule is in solid or semi-solid form 
when hard gelatin capsules are used; liquid or semi-soiid forms being preferred with 
soft gelatin capsules. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The invention will now be illustrated, but not limited, by reference to the 
following examples. 

GENERAL EXPERIMENTAL DETAILS AND ISOLATION PROCEDURE 
General 

In the following examples, all melting points are uncorrected. 
Analytical thin layer chromatography {TLO was performed on precoated plates 
(HPTLC plates, silica gel 50 F254, Merck) using the following systems: S-1 = CHCI3- 
MeOH (99:1), S-2 = CHCIg-MeOH (96:4), S-3 = cyclohexane-EtOAc (1:1); 
detection: UV, anisaldehyde reagent [E. Stahl, and U. Kaltenback, Journal of 
Chromatography, 1961, 5, 351]. 

Unless otherwise stated, the optical properties and UV and IR spectra were 
recorded as follows: [a]^ in CHCI3 at 20^, CD and UV in MeOH, IR in CHCI3. 

Unless otherwise stated, NMR were run at 360 MHz and ^^C NMR at 90 
MHz in CDCI3 with TMS as internal standard. 

ElMA were obtained at 70 eV; DCIMS with NH3 or isobutane, respectively. 
Apart from key ions, the only ions listed are those with relative intensities > 10% 
and m/z > 100. 

Column chromatography (CO and medium pressure liquid chromatography 
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{MPLO were carried out on silica gel 60 (Macherey-Nagel) and on LiChroprep® RP 
18 (40-60 //nn, Merck). For CC, Fractogel PVA 500 (Merck), and Fractogel TSK 
HW-40 (S) (Merck) were also used. 

High pressure liquid chromatography (HPLC) was perfornned on LiChrosorb 
RP 18 (7 ^m, Merck). 

Plant material 

Roots of Aristolochia taliscana Hook (Aristolochiaceae) were collected by 
Jorge Perez de la Rosa (Instituto Tecnologico y de Estudios Superiores de 
Monterrey, ITESM) from Colima (Mexico) and identified by Prof. H. Sanchez. A 
voucher specimen is held at the Universidad de Guadalajara, Instituto de Botanica, 
Guadalajara (Mexico). 

EXAMPLE 1 

Extraction and isolation of the Components of Aristolochia taliscana 

Air dried, pulverized roots and rhizomes (3.5kg) of Aristolochia taliscana 
were extracted with benzene at room temperature to give 16g of a red-brown 
extract after removal of solvent. This extract was separated by column 
chromatography on Fractogel TSK HW 40 (S) with methanol to give 10 fractions 
(designated A,t. 1 to A.t 1 0) , which were then subjected to further chromatographic 
separation by repeated MPLC or CC using the following systems (a) silica gel, 
cyclohexane-ethyl acetate gradients, (b) LiChroprep RP 18, MeOH-HjO gradients, 
(c) Fractogel PVA 500, methanol. The separation scheme followed is set out in 
Figure 3, and the experimental conditions employed in each of the separation steps 
are set out in Table 2 below. 

Purification and final separation was achieved by HPLC on silica gel Nucleosil 
50 using cyclohexane-ethyl acetate (8:2) and high pressure liquid chromatography 
on silica gel RP 1 8 (LiChrosorb) using methanol-water mixtures, respectively. These 
procedures afforded the individual compounds 1 to 32 and 34 to 41 besides the 
mixtures 33, 42 and 43, whose identification was achieved by methylation or 
methanolysis and subsequent gas chromatographic analysis. 
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Table 2 



Step 
No. 


Applied to 
Fraction 


Adsorbent 


Eluent 


Column 
dimensions 


Fractions obtained 


1 


A.t.1 
361 mg 


Silica gel 
40 g 


Gradient 

CH/EA 

10/0 

0/10 


D 1 .2 cm 
L 46 cm 


1 246 mg = 43 

2 63 mg o 

3 39 mg o 


2 


A.t.2 
431 mg 


Silica gel 
40 g 


Gradient 

CH/EA 

10/0 

0/10 


D 1 .2 cm 
L 46 cm 


1 1 80 mg = 33 

2 232 mg o 

3 1 5 mg 0 


3 


A.t.3 
904 mg 


Silica gel 
160g 


Gradient 


D 2.5 cm 
L 46 cm 


1 209 mg o 

2 61 1 mg = A.t. 3.2 


4 


A.t.3.2 
61 1 mg 


Silica gel 
160g 


CH/EA 
7/3 


D 2.5 cm 
L 46 cm 


1 1 50 mg o 

2 431 mg = A.t. 3.2.2 


5 


A.t. 3.2.2 
60 mg 


Nucleosii 
RP-18, lum 


M/EtOH 
9/1 


D 2 cm 
L 25 cm 


1 55 mg = 32 

2 4 mg o 


6 


A.t.4 
1079 mg 


Silica gel 
640 mg 


Gradient 

CH/EA 

10/0 

0/10 


D 5 cm 
L 46 cm 


1 39 mg o 

2 1 0 mg o 

3 156 mg = A.t. 4.3 

4 308 mg = A.t. 4.4 

5 322 mg = A.t. 4.5 

6 51 mg = A.t. 4.6 


7 


A.T. 43 
1 56 mg 


Nucleosii 
RP-18, Isjvn 


M/W 
96/4 


D 2 cm 
L 25 cm 


1 45 mg o 

2 63 mg o 

3 28 mg = 38 


8 


A.t. 4.4 
308 mg 


LiChroprep 
RP-18, 40 g 


Gradient 
M/W 
. 8/2 

i r\/n 


D 1 .2 cm 
L 46 cm 


1 235 mg = A.t. 4.4.1 

2 31 mg o 

3 9 mg o 

4 17 mg o 


9 


A.t. 4.4.1 
120 mg 


Nucleosii 
RP-18, 7//m 


M/W 
84/16 


D 2 cm 
L 25 cm 


1 90 mg o 

2 28 mg = 40 


10 


A.t. 4.5 
30 mg 


Silica Gel Si 

60, 

10;/m 


H/iso-PrOH 
98/2 


D 2 cm 
L 25 cm 


1 1 5 mg o 

2 1 1 mg = 39 


11 


A.t. 4.6 
51 mg 


LiChroprep 
RP-18, 40g 


M/W 
8/2 


D 1 .2 cm 
L 46 cm 


1 23 mg = A.t. 4.6.1 

2 20 mg o 


12 


A.t. 4.6.1 
23 mg 


Nucleosii 
RP-18, 7//m 


M/W 
9/1 


D 2 cm 
L 25 cm 


1 9 mg = 37 

2 5 mg o 


13 


A.t. 4.6.2 
20 mg 


Nucleosii 
RP-18, 7/ym 


M/W 
98/2 


D 2 cm 
L 25 cm 


1 1 mg o 

2 1 mg o 

3 13 mg = 36 

4 4 mg = 35 
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Step 
No. 


Applied to 
Fraction 


Adsorbent 


Eluent 


Column 
dimensions 


Fractions obtained 


14 


A.T. 5 
784 mg 


Silica gel 
160g 


Gradient 

CH/EA 

8/2 

0/1 0 


D 2.5 cm 
L 46 cm 


1 115mg = A.t. 5.1 

2 121 mg 0 

3 60 mg = A.t. 5.3 

4 201 mg = A.t. 5.4 

5 1 45 mg 0 

6 54 mg = A.t. 5.6 


1 5 


A.t. 5.1 
1 1 5 mg 


PVA-500 
30 g 


MeOH 


D 1 cm 
L 1 00 cm 


1 72 mg 0 

2 8 mg 0 

3 38 mg = A.t. 5.1.3 


16 


A.t. 5.1.3 
38 mg 


PVA-500 
15 g 


MeOH 


D 1 cm 
L 46 cm 


1 5 mg 0 

2 30 mg = A.t. 5.1.3.2 


17 


A.t. 5.1.3.2 
30 mg 


Nucleosti 
RP-18, 7//m 


M/W 
95/5 


D 0.8 cm 
L 25 cm 


1 21 mg 0 

2 4 mg = 28 


18 


A.t. 5.3 
60 mg 


PVA-500 
15 g 


MeOH 


D 1 cm 
L 46 cm 


1 20 mg = A.t. 5.3.1 

2 35 mg 0 


19 


A.t. 5.3.1 
20 mg 


PVA-500 
15g 


MeOH 


D 1 cm 
L 46 cm 


1 17 mg = 21 

2 1 mg 0 


20 


A.t. 5.4 
201 mg 


PVA-500 
100 g 


MeOH 


D 2.5 cm 
L 100 cm 


1 53 mg = 42 

2 1 20 mg 0 


21 


A.t. 5.6 
54 mg 


LiChroprep 
RP-18, 40 g 


M/W 
1/1 


D 1 .2 cm 
L 46 cm 


1 1 8 mg = 34 

2 31 mg 0 


22 


A.t. 6 
1750 mg 


Silica gel 
160g 


Gradient 

CH/EA 

8/2 

5/5 


D 2.5 cm 
L 46 cm 


1 3 mg 0 

2 1549mg = A.t. 6.2 

3 79 mg = A.t. 6.3 

4 1 1 5 mg = A.t. 6.4 


23 


A.t. 6-2 
1 ma 


LiChroprep 
RP-18 160 

g 


M/W 
7/3 


D 2.5 cm 
L 46 cm 


1 3 mg = A.t. 6.2.1 

2 1540mg = 16 




At R 7 1 

3 mg 


RP-18, 7//m 


M/W 
75/25 


D 2 cm 
L 25 cm 


1 <1 mg 0 

2 2 mg = 6 




79 mg 


9g 


CHCI3 


D 1 cm 
L 20 cm 


1 30 mg = A.t. 6.3.1 

2 29 mg = A.t. 6.3.2 

3 11 mg = A.t. 6.3.3 


26 


A.t. 6.3.1 
30 mg 


LiChroprep 
RP-18, 40 g 


M/W 
6/4 


D 1 .2 cm 
L 46 cm 


1 4 mg = 20 

2 21 mg 0 


27 


A.t. 6.3.2 
29 mg 


LiChroprep 
RP-18, 40 g 


M/W 
55/45 


D 1 .2 cm 
L 46 cm 


1 27 mg = 31 

2 2 mg = 30 


28 


A.t. 6.3.3 
1 1 mg 


PVA 500 
15 g 


MeOH 


D 1 cm 
L 40 cm 


1 < 1 mg 0 

2 lOmg = 29 


29 


A.t. 6.4 
1 1 5 mg 


Silica get 
40 g 


CHCIa 


D 1 ,2 cm 
L 46 cm 


1 1 1 mg 0 

2 16 mg = A.t. 6.4.2 

3 73 mg = A.t. 6.4.3 

4 5 mg = A.t. 6.4.4 
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step 
No. 


Applied to 
Fraction 


Adsorbent 


Eluent 


Column 
dimensions 


Fractions obtained 


30 


A.t. 6.4.2 
16 mg 


Nucteosil 
40 g 


MAA/ 
6/4 


D 2 cm 
L 25 cm 


1 7 mg = 19 

2 6 mg o 


31 


A.t. 7 
6177 mg 


Silica gel 
640 g 


CH/EA 
6/4 

3/7 


D 5 cm 
L 46 cm 


1 1290mg ^ 17 

2 4350 mg = 7 

3 40 mg = A.t. 7.3 

4 91 mg = A.t. 7.4 

5 52 mg = A.t. 7.5 

6 1 1 mg = A.t. 7.6 

7 328 mg = A.t. 7.7 


32 


A.t. 7.3 
40 mg 


LiChroprep 
RP-1 8, 40 g 


M/W 
5/5 

9/1 


D 1 .2 cm 
L 46 cm 


1 24mg = A.t. 7.3.1 

2 7 mg o 


33 


A.t. 7.3.1 
24 mg 


LiChroprep 
RP-1 8, 40 g 


M/W 
3/7 


D 1 .2 cm 
L 46 cm 


1 1 3 mg o 

2 10 mg = A.t. 7.3.1.2 


34 


A.t. 7.3.1.2 
10 mg 


Nucteosil 
RP-1 8, 7//m 


M/W 
75.25 


D 2 cm 
L 25 cm 


1 2 mg o 

2 3 mg o 

3 2 mg = 1 2 


35 


A.t. 7.4 
91 mg 


LiChroprep 
RP-1 8, 40 g 


Gradient 

M/W 

5/5 

9/1 


D 1 .2 cm 
L 46 cm 


1 42 mg = A.T. 7.4.1 

2 5 mg o 

3 17 mg = A.t. 7.4.3 

4 4 mg = 26 


36 


A.t. 7.4.1 
42 mg 


Nucleosil 
RP-1 8, 7//m 


M/W 
7/3 


D 2 cm 
L 25 cm 


1 3 mg o 

2 7 mg = 9 

3 13 mg = 10 

4 <1 mg o 

5 2 mg = 1 8 


37 


A.t. 7.4.3 
13 mg 


TSK HW 
50s 

ca. 100 ml 


MeOH 


D 1 cm 
L 1 00 cm 


1 11 mg A.t. 7.4.3.1 

2 1 mg o 


38 


A.t. 7.4.3.1 
n mg 
(acetyiated) 


LiChrosorb 
Si 60, 
lOpm 


CH/EA 
8/2 


D 2 cm 
L 25 cm 


1 6 mg = 22 

2 3 mg = 23 


39 


A.t. 7.5 
52 mg 


LiChroprep 
RP-1 8, 40 g 


Gradient 

M/W 

5/5 

9/1 


D 1 .2 cm 
L 46 cm 


1 30 mg = 4 

2 9 mg o 


40 


A.t. 7.6 
1 1 mg 


LiChroprep 
RP-1 8, 40 g 


M/W 
5/5 


D 1 .2 cm 
L 46 cm 


1 4 mg = 13 

2 6 mg o 


41 


A.t. 7.7 
328 mg 


LiChroprep 
RP-1 8, 40 
mg 


Gradient 

MAA/ 

1/1 

10/0 


D 1 .2 cm 
L 46 cm 


1 4 mg = 15 

2 189mg 0 

3 103mg o 
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Step 
No, 


Applied to 
Fraction 


Adsorbent 


Eluent 


Column 
dimensions 


Fractions obtained 


42 


A.t. 8 
771 mg 


Silica get 
40 g 


Gradient 

CH/EA 

8/2 

5/5 

0/10 


D 1 .2 cm 
L 46 cm 


1 384 mg = 8 

2 165 mg = A.t. 8.2 

3 44 mg = A.t. 8.3 

4 93 mg = A.t. 8.4 

5 34 mg = A.t. 8.5 

6 8 mg = A.t. 8.6 


43 


A.t. 8.2 
165 mg 


LiChroprep 
RP-18, 40 g 


M/W 
75/25 


D 1 .2 cm 
L 46 cm 


1 80 mg = A.t. 8.2.1 

2 74 mg o 


44 


A.t. 8.2.1 
80 mg 


Silica gel 
40 g 


C/M 
99/1 


D 1 .2 cm 
L 46 cm 


1 15 mg = A.T. 8.2.1.1 

2 20 mg = A.t. 8.2.1.2 

3 36 mg o 


45 


A.t. 8.2.1.1 
1 5 mg 


PVA 500 

1 5 Q 


M/C 
9/1 


D 1 cm 
L 45 cm 


1 9 mg = 14 

2 4 mg o 


46 


A.t. 8.2.1.2 
20 mg 


Preparative 
Silica gel- 
DC 


C/M 

99.5/0.5 


Laufstrectce 
10 cm 


1 8 mg = 1 1 

2 1 1 mg o 


47 


A.t. 8.3 
44 mg 


Nucleosil 
RP-18, Ifjm 


M/W 
83/17 


D 2 cm 
L 25 cm 


1 7 mg = A.t. 8.3.1 

2 8 mg = 5 

3 1 9 mg o 


48 


A.t. 8.5 
34 mg 


Nucleosil 
RP-18, 7^m 


M/W 
9/1 


D 2 cm 
L 25 cm 


1 26 mg = 3 

2 3 mg = 24 


49 


A.t. 8.6 
8 mg 


PVA 500 
15g 


MeOH 


D 1 cm 
L 45 cm 


1 3 mg - 2 

2 4 mg o 


50 


A.t. 9 
229 mg 


Silica get 
80 g 


Gradient 

CH/EA 

8/2 

5/5 

0/10 


D 2.5 cm 
L 23 cm 


1 56 mg - A.t. 9.1 

2 20mg - A.t. 92. 

3 136 mg o 


51 


A.t. 9.1 
56 mg 


Nucleosil 
RP-1 8, 7//m 


M/W 
96.4 


D 2 cm 
L 25 cm 


1 9 mg = 25 

2 33 mg o 


52 


A.t. 9.2 
20 mg 


Nucleosil 
RP-18, 7//m 


M/W 
9/1 


D 2 cm 
L 25 cm 


1 4 mg = 1 

2 13 mg o 


53 


A.t. 10 
266 mg 


Silica gel 
40 g 


C/M 
10/0 

95/5 


D 1 .2 cm 
L 46 cm 


1 23 mg = A.t. 10.1 

2 141 mg o 

3 83 mg o 


54 


A.t. 10.1 
23 mg 


Silica gel 
9g 


T/EA 
6/4 


D 1 cm 
L 18 cm 


1 1 8 mg o 

2 4 mg = 27 



Abbreviations: 

D: diameter, L: length, C: chlorofornn, CH: cyclohexane, EA: etinyl acetate, H: 
hexane, M: methanol, T: toluene, W: water 
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The compounds isolated from the benzene extract are listed below in Table 3. 
Those compounds already known as natural products are referred to in Table 3 by 
their chemical names, whilst those compounds not previously recognised as natural 
products are identified by code number. The full chemical names and spectroscopic 
and other characterising data for the new natural products are given in the 
paragraphs following Table 3. 



Table 3 

Compounds isolated from the Benzene Extract of the Root oi Aristo/ochia tallscana 



Compound Type 


Compound (Compound No.) 


Content 
(%)* 


Alkaloid 


Aristolactam 1 (1)* 


0,03 




Aristolactam A III (2) 


0.02 




Aristolactam B 111 (3) 


0.2 




Aristolactam C III (4) 


0.2 




Taliscanine (5) 


0.06 


Lignans 


Machilin-F (6) 


0.02 


Neolignans 


Benzofuran-type 


Eupomatenoid-7 (7) 


34 




Eupomatenoid-1 (8) 


3 




Compound 9 


0.05 




Compound 10 


0.1 




Compound 1 1 


0.06 




Compound 12 


0.02 




Compound 13 


0.03 




Compound 14 


0.07 




Compound 15 


0.03 


Dihydro-benzofuran type 


( )-Licarin A (16) 


12 




(-)(2S,3S)-Eupomatenoid-8 (17) 


10 




(-)(2S,3S)-Machiiin-B (18^ 


0.02 




Compound 19 


0.05 




(-)(2S,3S)-5-Methoxylicarin-A (20) 


0.03 
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Compound Type 


C mpound (Compound No.) 


Content 
(%)* 


1 +){2R,3R)-Dihydrocarinatidine (21) 


0.1 


Oligomers 


Compound 22 


0.05 


Compound 23 


0.02 


Compound 24 


0.02 


Compound 25 


0.07 


Compound 26 


0.03 


Hybrids 


Compound 27 


0.03 


Compound 28 


0.03 


Phenyipropanes 


Coniferyl alcohol (29) 


0.08 


Ferulaaldehyde (30) 


0.02 


Vanillin (31) 


0.2 


Sterols 


Beta-sitosterol (32) 


0.4 


Mixture of 3-0-acyl-beta-sitosterols (33) 


1.4 


Terpenoids 




0 1 


^snHaracnnimarafiipnp f35^ 


0.03 


ocii y i>j}>' I • y lid 


0.1 


Pflr\/r»nh\/llpnp nviHp f37\ 
woiyw^iiyiiciic v.^^iuc \\j / t 


0 07 


enf-Germacrene-D (38) 


0.2 


e/7f-Germacra-4(1 5), 5, 10 (14)-trien-1-beta- 
ol (39 


0.09 


Spathulenol (40) 


0.2 


Others 


D-fructose (41) 


1.3 


Mixture of fatty acids (42) 


0.4 


Mixture of triglycerides (43) 


1.9 



No aristolochic acids were detected in the extract. 
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The aristolactams referred to in the table have the following structural formulae: 






R" 


R" 


R<= 


R" 


R^ 


Aristolactam 1 


H 


O-CH2-O 


H 


OCH3 


Aristolactam A III 


H 


OH 


OCH3 


OCH3 


H 


Aristolactam B III 


H 


OCH3 


OCH3 


OCH3 


H 


Aristolactam C III 


CH2OH 


OCH3 


OCH3 


OCH3 


H 


Taliscanine 


H 


OCH3 


OCH3 


OCH3 


H 



Physico-chemical and Spectroscopic Properties of the Novel Natural Products 
( ± )-5-( 1 -Hvdroxvallvl)-2-(4-hvdroxv-3-methoxvphenvn-7-methoxv-3- 
methvlbenzofuran (Compound 9) . 

Crystals (5 mg). Mp 164-167° (from MeOH). TLC: R, 0.42(S-1); anisaldehyde: 
violet. [a]D±0° lc.0.1). IRv^,, cm"' :3540(OH), 3020, 1515. UV/»„„ 
nm(loge):221(3.42), 305(3.38); + NaOH:21 2(3.82), 328(3,46). NMR(250 
MHz):<J2.00( 1 H,d,J = 3.5Hz,OH.-8), 2.41 (3H,s,Me- 
3),3.99(3H,s,OMe),4.03(3H,s,OMe),5.23{1 H,dt,J, = 10.5,J2= 1 .5H2,H- 
10b),5.31{1 H,m,H-8),5.41 (1H,dt,Ji = 17,J2= 1 .5Hz,H-1 Oa),5.75(1 H,s,0H- 
1 4),6. 1 4(1 H,ddd,J, = 17,J2 = 10.5,J3 = 6Hz,H-9),6.83(1H,d,J = 1.5H2,H- 
6),7.00{1 H,d,J =8Hz,H-1 5),7.1 2(1 H,d,J = 1 .5Hz, H-4, 7.29 
(1 H,dd,J, = 8,J2 = 2Hz,H-1 6), 7.33(1 H,d,J = 2Hz,H-1 2). 

"C NMR (60MHz):rf9.6(Me-3).56.5(2xOMe),76.5{C-8),106.6 (C-6), 1 1 0.0(C- 
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12).110.9(C-3),111.3|C-4),114.6{C-15),116.5(C-10),121.2(C- 
16),1 24.5(C1 1 ), 134.1 {C3a), 140.1 (C-5), 142. 6(C-9), 143. 3(C-7a), 146. 2(C- 
7),148.1(C-14),149.2(C-13),152.9(C-2). EIMS m/z (rel. int.): 
3401M]*{100),323{14),297{1 1),295(1 1),284(12). 

2-(4-Hvdroxv-3-methoxvphen vl)-3-hvdroxvmethv^-7-methoxv-5-(E)- 
D^ODenv^ben2ofuran (Compound 10) 

Crystals {12mg). Mp 175-1790 (from MeOH). TLC:R,0.3(S-1); anisaldehyde:grey. 
lRv„3, cm':3539{OH), 1600, 1515, 1466. UV/»„,^ nm(loge):231 (3.38), 266 
(3.44),304 (3.34); +NaOH:240 (3.41), 295(3.25), 328(3.3). 'HNMR (250 MHz): 
<J1 .57(1 H,t,J =4Hz, OH-3), 1 .90(3H,dd,J, = 6.5J2 = 1 .5Hz, Me-10), 
3.95(3H,s,OMe),4.04(3H,s,OMe),4.91(2H,d.J = 4Hz,CH20H),5.81(1H,s,OH-14), 
6.23(1 H,dq,J, = 1 6,J2 = 6.5Hz,H-9), 6.48(1 H,dq, J, = 16,J2l .5Hz,H-8), 
6.83(1 H,d,J = 1 .5Hz,H-6), 7.01 (1 H,d,J = 8Hz,H-1 5), 7.18(1 H,d,J = 1 .5Hz,H-4), 
7.38(1 H,dd,J, = 8,J2 = 2Hz,H-1 6), 7.41 (1 H,d,J = 2Hz,H-1 2). "C NMR:<51 8.4(Me- 
10), 55.7{CH20H), 56.1(2xOMe), 104.8(C-6), 109.0(C-4), 110.0(0-12). 113.8(C- 
3), 114.7(C-15), 121.3(C-16), 122.4(C-1 1), 124.8(C-9), 131.2(C-3a), 131.3(C-8), 
1 23.3(C-5), 1 42.3(C-7a), 1 45.0(C-7), 1 46.6(C-1 4), 1 46.7(C-1 3), 1 54.6(C-2). EIMS 
m/z(rel.int):340[M]^(100), 323(1 5), 291 (1 9), 1 51 (10). 

2-(4-Hvdroxv-3-methoxvDhenvn-7-methoxv-3-methvl-5-r(E)-3- 
oxopropenvnbenzofuran (Compound 1 1 ) 

Crystals (8 mg). Mp 169-170O (from MeOH). TLC:R,0.39(S-1 ); anisaldehyde:blue. 
IR v^^ cm"':3538(OH), 1672(CO), 1610, 1514. UV nm(loge):21 3(4.04), 
291(4.91), 314(4.31); + N a OH : 2 1 5 (4. 93 ) , 337(4.36). 'H 
NMR(250MHz):cy2.46(3H,s,Me-3), 3.99(3H,s,OMe), 4.08(3H,s,OMe), 
6.73(1 H,dd,J, = 1 6,J2 = 8Hz,H-8), 7.00( 1 H,d, J = 2Hz,H-6), 7.04(1 H,d,J = 2Hz,H-1 5), 
7.30(1 H,d,J = 8Hz,H-1 6), 7.32(1 H,dd,J, = 8,J2 = 2Hz,H-1 2), 7.33(1 H,d,J = 2Hz,H-4), 
7.58(1 H,d,J = 1 6Hz,H-8), 9.72(1 H,d,J = 8Hz,CH0). "CNMR(60MHz):(59.5(Me-3), 
56.1(2xOMe), 105.7(C-6), 109.6(C-12), 110.1(0-3), 113.8(0-4), 114.7(0-15), 
120.8(0-16), 122.9(0-11), 124.5(0-9), 129.7(0-5), 133.5{C-3a), 144.7(0-7a), 
145.4(0-7), 146.3(0-14), 146.8(0-13), 152.6(0-2), 153.9(0-8), 193.6(0-10). 
EIMS m/z (rel. int.):338[Ml*(96), 31 1(19), 310(100), 295(28), 267(29), 178(10), 
169(12), 165(12), 152(1 1). 
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5-Formvl-3-(4-hvdroxv-3-methoxvphenvl)-7-methoxv-3-methvlben2ofuran 
(Compound 12) 

Crystals (2mg). Mp 162-165° (from MeOH). TLC:R,0.43{S-1 ); anisaldehyde:light 
blue. IRv„3^cm-':3540|OH),3023, 1688{CO), 1515. UV/»„« nm(loge):231 (4.40), 
283(4.61 ),307(sh,4.53); +NaOH:240(4.44), 329(4.62). 'HNMR:rf2.48(3H,s,Me- 

3) , 4.00(3H,s,OMe), 4.07(3H,s,OMe). 5.80(1 H,s,OH), 7.03(1 H,d,J = 8Hz,H-15), 
7.32(1 H,dd,J, = 8, = 2H2,H-1 6), 7.33(1 H,d.J = 2Hz,H-1 2), 7.37(1 H,d,J = 1 .5Hz,H- 

4) , 7.68(1 H.d,J = 1.5Hz,H-6), 1 0.0(1 H,s,CHO). "C NMR: <59.5(Me-3), 
56.1(2xOMe), 104.7(C-6), 110.5(C-3), 114.6(C-4), 117.4(0-15), 120.8{C-16), 
122.8(C-11), 132.9(C-3a), 133.1 (C-5), 145.8(0-7), 146.2(0-14), 146.4(0-13). 
146.8(C-7a), 153.0(0-2), 192.0(CO). EIMS m/z (rel. int.):312[M]*(100), 297(14), 
269(12), 156(15). 

2-(4-Hvdroxv-3-methoxvphenvl)-5-r(E)-3-hvdroxvpropenvl1-7-methoxv-3- 

methvlbenzofuran (Compound 13) 

Crystals (7 mg). Mp 180-183° (from MeOH). 

TLC:R,0.16(S-1); anisaldehyderviolet. \nv^, cm-':3540(OH), 3020, 1612, 1515. 
UV /1^3, nm(loge):232(3.16), 271(3.30), 306(sh 3.23); + NaOH:240(3.29), 
291(3,19), 329(3.33). NMR <51 .45(1 H,t,J = 5.5Hz, OH-10), 2.41 (3H,s,Me-3), 
3.99(3H,s,OMe), 4.05(3H,s,OMe), 4.35(2H,dd,J, = 5.5,J2 = 1 H2,CH20H), 
5.75(1H,s,OI±-14), 6.37(1H dt,J, = 16,J2 = 5.5Hz,H-9), 
6.71 (1 H,dt,J, = 1 6,J2 = 1 Hz,H-8), 6.88(1 H,d,J = 1 .5Hz,H-6), 7.00(1 H.d,J =8.5Hz,H- 
15), 7.1 1(1H,d,J = 1.5Hz,H-4), 7.29( 1 H,dd,Ji = 8.5,J2 = 2Hz,H-1 6), 
7.32(1 H,d,J = 2Hz,H-1 2). ^^C NMR:rf9.6(Me-3), 56.1(2x0Me), 63.8(C-10), 
1 04.8(0-6), 1 09.5(C-4), 1 1 0.2(C-3 and C-1 2). 1 1 4.4(0-1 5), 1 20.7(0-1 6), 1 23.5(0- 
11), 127.2(0-9), 132.1(0-8), 132.3(C-3a), 133.2(0-5), 142.6(0-7a), 145.0(0-7), 
145.8(0-14), 146.6(0-13), 151.8(0-2). EIMS m/z (rel. int.): 340[M]*(100), 
312(12), 311(20), 297(22), 284(37). 282(15), 281(12), 279(11), 165(13), 
151(14), 149(10), 55(10). 

2-(3.4-Dihvdroxvphenvn-7-methoxv-3-methvl-5-(E)-propenvlben2ofura n (Compound 
14) 

Oil (9 mg). TLC:R,0.15(S-2); anisaldehyde:grey. IR cm"^:3548(OH), 3015, 
1600, 1523, 1483. UV nm(log6):231 (4.49), 264(4.59), 207(sh.4.46); 
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+ NaOH:242(4.60). 327(4.44). NMRICDjOD, 250 

MHz):«51 .88(3H,dd,J, = e.B.J^ = 1 .5Hz,Me-1 0),2.37(3H,s,Me-3),4.01 (3H,s,0Me), 
6.22(1H.dq,J, = 16,J2 = 6.5Hz,H-9), 6.47( 1 H.dq, J, = 1 e.J^ = 1 .5Hz,H-8), 
6.85(1 H,d.J = 1 .5Hz,H-6). 6.88(1 H,d,J = 8.5Hz,H-1 5), 7.01 (1 H,d,J = 1 .5Hz,H-4), 
7.14(1H,dd,Ji = 8.5Hz,J, = 2Hz,H-16), 7.26(1 H,d,J = 2Hz,H-1 2). ^'C 
NMR(CD3OD,60MHz):(J9.6(Me-3),18.6(Me-10), 56.7(OMe), 105.8(C-6). 1 10.1(C- 
4), 1 1 0.5(C-3), 1 1 4.9(C-1 2), 1 1 6.6(C-1 5), 1 1 9.9(C-1 6), 1 24.5(C-1 1 ), 1 24.8(C-9), 
132.9(C-8), 134.4(C-3a), 135.1(C-5), 143.3(C-71), 146.2(C-7), 146.5(C-14), 
146.9(C-13). 152.9(C-2). EIMS m/z (rel. int.):310tMl+(100), 309(10). 

nn/thro'S-i 1 ■2-DihvdroxvDroDvl)- 2-(4-hvdroxv-3-me thoxvDhenvl)-7-methoxv-3- 
methvlbenzofuran (Compound 1 5) 

Amorphous (3mg). TLC:R,0.1 6(S-2);anisaldehyde:violet, [a)o+ 1 7"'(c0.2). \Rv^^^ 
cm"':3435(OH), 2927, 1655, 1516, 1462. UV nm(loge):21 6(4.1 6), 

304(4.04): + NaOH:211 (4.80), 328(4.1 1). 'HNMRtJI .1 1 (3H,d,J = 6.5Hz,Me-10), 
2.42(3H,s,Me-3), 2.44(1 H,br d,J = 3Hz, OH-9), 2.61(1H,br d,J = 3HZ,0H-8), 
3.90(1 H,m,H-9), 3.99(3H,s,OMe), 4.05(3H,s,OMe), 4.48(1 H,dd,J, =7.5,J2 = 3Hz,H- 
8), 5,75(1H,s,OH-14), 6.80(1 H,d,J = 1 .5Hz,H-6), 7.01 (1 H,d,J = 8Hz,H-1 5). 
7.1 0(1 H,d,J = 1 .5Hz,H-4),7.30(1 H,dd,Ji = 8, J2 = 2Hz,H-1 6),7.33(1 H,d,J = 2Hz.H- 
1 2). ''C NMR(60MHz):(f9.6(Me-3), 1 6.9(Me-10), 56.1 , 56.2(2xOCH3), 72.5(C-9), 
80.1(C-8), 105.3(C-6), 109.5(C-12), 109.9(C-4), 110.1(C-3). 114.5(0-15), 
120.7(C-16), 123.5(C-11). 133.0(C-3a), 136.4(C-5), 142.5(C-7a), 145.0(C-7), 
145.9(C-14),146.6(C-13),152.6(C-2). EIMS m/z(rel.int.):358[M]*(1 00), 328(16). 
314(21), 313(81), 285(52), 258(11), 257(57), 253(28), 225(14), 133(13). 

(2R.3R)-2-3-Dihvdro-2-(4-hvdroxv-3-methoxvDhenvl)- 3-hvdroxvmethvl-7-methoxv-5- 
(E)-propenvlbenzofuran (Compound 19) Amorphous (6 mg). TLC:R,0.3(S-1 ); 
anisaldehyde:red. [a]o + 65°(c.0.2). CDA„^ nmAe):235(-3.1 5), 260( + 3.14). 
285( + 2.39). lRv^„ax cm"^ :3543(OH),301 9,1 61 3,1 51 8,1499,1466. UV>»^ 
nm(logf):204(4.59),21 8(4.49),273(4.23); + NaOH:21 1 (4.93), 268(4.38). 'H 
NMR(CD30D):<yi .78(3H,dd, J, = 6, = 2Hz,Me1 0), 3 .47( 1 H,m.H-3) , 
3,78(2H,d,J = 7Hz,CH20H), 3.80(3H,s,OMe), 3.86(3H,s,OMe), 5.50(1 H,d,J-6Hz,H- 
2), 6.1 1(1 H,dq.J, = 16,J2 = 6.5Hz, H-9), 6.33(1 H,dq, J, = 1 6,J2 = 2Hz,H-8), 
6.76(1 H,d,J = 8Hz,H-1 5), 6.82(1 H,dd,J, = 8.J2 = 2Hz,H-1 6), 6.86(1H,br s,H-4), 
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6.88(1 H,br s,H-6), 6.94(1 H,d,J = 2Hz,H-1 2). "C NMR(60MHz):1 8.3(Me-1 0), 
53.7{C-3), 56.0(2xOMe), 64.0(CH2OH-3), 88.7(C-2), 108.8(C-12), 110.0(C-6), 
113.9(C-4), 114.3{C-15), 119.4(C-16), 1 23.8(C-9), 127.9(C-11), 129.7(C-8), 
132.3(C-5), 133.0(C-3a). 144.4(C-7), 145.7{C-14), 146.7(C-7a), 147.6(C-13), 
EIMS m/z (rel.int.):342[M],(52), 324(78), 310(20), 309(100), 293(28), 292(32), 
221(10), 165(14), 152(13), 151(22), 137(17). 

eryf/jro-l -(4-Acetoxv-3-methoxvDhenvl)-2-f4-(7-methoxv-3-methvl-5-(E)- 
propenv^benzofuran-2-vl)-2-methoxvphenoxv^p^opvlacetate (Compound 22) 
Colourless crystals (5 mg). MP 156-158° (from MeOH). TLC:R,0.54(S-3); 
anisaldehyde:grey. [a]D+ 1 8'»(c.0.1 ). IRv^^ cm" :301 8, 1 762,1 741 ,1 51 0. UV 
nm(loge):226(4.08), 266(4.10), 308(4.08). NMRiJI .31(3H,d,J = 6.5Hz, 
Me-9'), 1 .89(3H,dd,Ji = 6.5,J2= 1 .5Hz,Me-10), 2. 1 1 (3H,s,MeC0-7'), 
2.25(3H,s,MeCO-4'), 2.40(3H,s,Me-3), 3.83(3H,s,OMe), 3.89(3H,s,OMe), 
4.01 (3H,s,0Me), 4. 77 ( 1 H , m , H-8 ' ) , 5 . 9 1 ( 1 H , d , J = 4 . 5 Hz , H-7 ' ) , 
6.24(1 H,dq, J, = 1 e.Jj = 6Hz,H-9), 6.50(1 H,dq,Ji = 16,J2= 1 .5Hz,H-8), 
6.80(1 H,d,J=1.5Hz,H-6), 6.91 (1 H,d,J = 8Hz,H-1 5), 6.96(1 H,d,J = 8. 5Hz,H-6'), 
6.97(1H,dd,J, =8.5, J2 = 2HzH-5'), 7.01(lH,br s,H-4), 7.08(1 H,d,J = 2Hz,H-2'), 
7.29(1 H,dd,Ji = 8,J2 = 2Hz,H-1 6), 7.32(1 H,d,J = 2Hz,H-1 2). ^='C NMR:ty9.6(Me-3), 
15.5(Me-9'), 18.4(Me-10), 20.7(MeCO-4'), 21 .2(MeCO-7'), 56.0,56.1 (3xOMe), 
76.6(C-7'),78.0(C-8'), 1 04.7(C-6), 1 09.2(C-4), 1 1 0.8(C-3), 1 1 1 .3(C-1 2), 112.1 (C- 
2'), 1 1 7.7(C-5'), 1 1 9.6(C-1 5), 1 1 9.9(C-6'), 1 22.4(C-1 6), 1 24.4(C-9), 1 25.8(C-1 1 ), 
131.5(C-8), 133.0(C-3a), 133.7(C-5), 135.9(C-1'), 139.6(C-14'), 142.2(C-7a), 
144.9(0-7), 147.1(C-14), 150.9{C-13), 151.3(C-3'), 1 68.9(MeCO-4'), 
169.9(MeCO-7'). EIMS m/z (rel.int.):588[M]^(6), 366(14), 325(20), 324(100), 
265(31), 223(54), 181(27), 164(25). 

threo-^ -(4-Acetoxv-3-methoxvphenvl)-2-f4-(7-methoxv-3-methvl-5-(E)- 
propenvlbenzofuran-2-vl)-2-methoxvphenoxv1propvl-acetate (Compound 23) 
Mp 155-158" (from MeOH). TLC:R,0.54(S-3); anisaldehyde:grey. 
(a)D+35°(c.0.1). IRv^ax cm~^:3018, 1762, 1741, 1510. UV 
nm(loge):226(4.08), 266(4.1 0), 308(4.08). ' H NMR: 6^ .24(3H,d, J = 6.5H2,Me-9'). 
191(3H,dd,J,=6.5, J2 = 2Hz,Me-10), 2.04(3H,s,MeCO-7'), 2.30(3H,s,MeCO-4'), 
2.43(3H,s,Me-3), 3.85(3H,s,OMe), 3.92(3H,s,OMe), 4.04(3H,s,OMe), 
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4.65(1 H,m,H-8'), 5.99(1 H,d,J = 6.5Hz,H-7'), 6.22(1 H,dq,J, = 1 6,J2 = 6.5Hz, H-9), 
6.50{1H.dq, J, = 16,J2 = 2Hz.H-8),6.84(1H,d,J = 1.5Hz,H-6), 
6.99(1 H,dd,Ji = 8,J2 = 2Hz, H-1 6), 7.02(1 H,d,J = 8Hz,H-1 5), 7.03(1 H,d,J = 1 .5Hz,H- 
4), 7.03(1H,d,J= 8.5Hz H-15'), 7 . 04 ( 1 H , d , J = 2 Hz, H- 1 2 ) , 
7.31 (1 H,dd,J, = 8.5,J2 = 2Hz,H-1 6'), 7.35(1 H,d.J = 2Hz,H-1 2'), "CNMR:cy9.5(Me- 
3), 16.7(Me-9'), 20.7(MeCO-4'), 21 .1 {MeCO-7'), 56.0,56.1 (3xOMe), 76.6(C-7'), 
77.8(C-8'), 104.6(C-6). 109.2(C-4), 110.7(C-3), 111.2(C-12), 1 1 1 .9(C-2'), 
116.8(C-5'), 119.8(C-15). 119.9(C-6'), 122.7(C-16), 124.4(C-9). 125.5(C-11), 
131.5(C-8), 133.0(C-3a), 133.7(C-5), 136.0(C-1'), 139.8(C-4'), 142.2(C-7a), 
1 44.9{C-7), 1 47.8(C-1 4). 1 50.5(C-2), 1 51 .0{C-1 3), 1 51 .2(C-3'), 1 68.8(MeCO-4'), 
169.9(MeCO-7'). EIMS m/z (rel.int.):588[M]^(6), 366(15), 325(20), 324(100), 
265(30), 223(54), 181(27), 164(25). 

f/7/-eo-1-r2-(4-Hvdroxv-3-methoxvDhenvl)-7-methoxv-3-methvlbenzofuran-5-vn-2-f4- 
(3-methvl-5-(e)-propenvlbenzofuran-2-vl)-2-methoxvphenoxvlpropan-1-ol 
(Compound 24) 

Amorphous (3mg). TLC:R,0.69(S-2); anisaldehyde:violet. [a]o+ 20°(c.0.2). \Rv^^ 
cm" :3540(OH), 3020,2938, 1614,151 1,1466. UVA^^ nm(loge):229(4.1 6), 
266(4.20), 308(4.14); +NaOH: 239(4.43), 330(4.46). 'H NMR: 
cJ0.98(3H,d,J = 6.5Hz,Me-10'), 1 .89(3H,dd, J, = 6.5, J2= 1 .5Hz,Me-1 0), 
2.36(3H,s,Me-3'), 2.43(3H,s,Me-3), 3. 98,4.01 ,4.02,4.06 (1 2H,s.4xMe), 
4.22(1 H,m, H-9'), 4.69( 1 H ,d , J = 8 . 5 Hz.H-8') , 5 .74( 1 H ,s,OH- 1 4' ) , 
6.20(1 H,dq, J, = 1 6,J2 = 6.5Hz,H-9), 6.48(1 H,dq,J, = 1 6.J2 = 1 .5Hz-H-8), 
6.81 (1 H,d,J = 8.5Hz,H-1 5), 6.81 (1 H,d,J = 1 .5Hz,H-6), 6.89(1 H,d, J = 1 .5Hz,H-6'), 
7.00(1 H,d,J = 8Hz,H-1 5'), 7.01 (1 H,d,J = 1 .5Hz,H-4), 7.07( 1 H,dd,Ji-8.5, = 2Hz,H- 
16), 7.09(1 H,d,J = 1.5Hz,H-4'), 7.29(1 H,dd, J,=8.5,J2 = 2Hz,H-16'), 
7.31 (1 H,d,J = 2Hz,H-1 2'), 7.35(1 H,d,J = 2Hz,H-1 2). i3CNMR:J9.6(Me-3), 9.7(Me- 
3'), 18.0(Me-10'), 18.4(Me-10), 56.0, 56.1 ,56.3(4xOMe), 71.8(c-9'), 91.3(C-8'), 
104.7(C-6), 105.4(C-6'), 109.2(C-4), 1 09.6(C-1 2'). 110.2(C-12), 110.4(c-4'), 
110.6(0-3), 110.9(C-3'), 114.5(C-15), 1 1 8.5{C-1 5'), 119.8(C-16), 120.8(0-16'), 
123.2(0-11'). 124.5(0-9). 126.2(0-11), 131.4(0-8), 132.9(0-31'), 133.1(0-3a), 
133.7(0-5), 133.9(0-5'), 142.2(0-7a), 1 42.6{0-7a'). 144.9(0-7), 145.2(0-7'), 
145.9(0-14'), 146.6(0-13'), 147.9(0-4), 150.7(0-13), 151.1(0-2'), 151.9(0-2). 
DOIMS m/z (rel.int.):665[m-l-h]*(10), 381(9), 367(12), 343(12), 342(25), 
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341(100), 340(24), 326(22), 325(94), 324(44). 

2- Methoxv-4-r7-methoxv-3-methvl-5-(E)-DroDenvlben2 ofuran-2-vn-6-r4-(7-methoxv- 

3- methvl-5-(E)-Dropenvlbenzofuran-2-vl)-2-methoxvphenoxvlDh enol (Compound 25) 
Amorphous (9 mg). TLC:R,0.83(S-1 ); anisaldehydergrey. IRv^ cm"':3538(OH), 
3020,2939,1613,1599,1510. UV/<„,, 
nm(loge):233(4.1 4),267(4.48),309(4.46); + NaOH:21 5(5.23), 31 6(4.41 ). 'H 
NMR{250 MHz):<F1 .91 (6H,m,Me-10 and Mel 0'), 2.31 (3H,s,Me-3'), 2.42(3H,s,Me- 
3),3.99,4.01 ,4.04(1 2H,s,4xOMe), 6 . 2 0 ( 2 H , m , H - 9 and H- 
9'),6.47(1H,dq,Ji = 16,J2= 1.5Hz,H-8'), 6.50(1 H,dq,Ji = 1 6,2 = 1 -SHz, H- 
8),6.81{1H,d,J = 1.5Hz,H6'),6.84(1H,d, J = 1 .5Hz,H-6),7.00(1 H,d,J = 1 .5Hz,H- 
4'),7.03(1 H,d,J = 1 .5Hz,H4),7.04 (1 H,d,J = 2Hz,H-l 2'),7.05(1 H,d,J = 8Hz,H- 
15),7.18(lH,d,J=2Hz,H16'), 7.31(1H,dd,J,=8,J2 = 2Hz,H- 
16),7.45(1H,d,J = 2Hz,H12). NMR(60MHz): <y9.5,9.6(Me-3,Me-3'), 18.4(Me- 
10,Me-10'), 56.1,56.3,56.5(4xOMe), 104.7,104.8(C-6,C-6'), 106.1 (C-1 6'), 
109.3,109.8(C-4,C-4'), 1 1 1 .2(C-3'), 111.3(C-12), 111.5(C-3), 1 1 1 .9(C-1 2'), 
116.8(C-15), 119.9(C-16), 122.8(C-11), 1 24.4,1 24.5(C-9,C-9'), 1 27.6(C-1 1'), 
1 32.7,1 32.9(C-8,C-8'), 1 33.7,1 33.8(C-3a,C-3a'), 1 37.3(C-14'), 142,1,142.3(0- 
71,C-7a'), 143.8(C-14), 144.8,144.9(C-7,C-7'), 1 45.8(c-1 5'), 148.2(C-1 3,C- 
13'), 150.4, 150.9(C-2,C-2'). DCIMS m/z (re!.int.):647lM + H]*(100), 646(44), 
473(18), 369(12), 341(26), 339(16), 326(11), 325(46), 324(23), 309(34), 
308(13), 283(20), 113(19), 107(18), 105(12). 

8.2'.9.3'-Tetrahvdro-bis-eupomatenoid-7 (Compou nd 26) 

Crystals (4 mg). Mp 175-179«> (from MeOH). TLC:R,0.26(S-1 ); anisaldehyde:grey- 
blue. la]D±0«(c.0.1). IRv^, cm"^:3540(OH), 3020,1 61 8,1465. UV.^^ nm(Ioge) 
217(5.03), 279(4.83), 297(sh 4.79), +NaOH: 261(4.76), 305(4.75), 327(sh 
4.78). 'H NMR<51 .05(3H,s,Me-3'), 1 .3 1 (3H,d,J = 6.5Hz,Me-1 0), 
1 .86(3H,dd,J, = 6.5,Jj=1.5Hz,Me-10'), 2.37(3H,s,Me-3),2.97(1 H.dq, 
J, = 11,J2=6.5Hz,H-9), 3.50(3H,z,OMe-13'), 3.76( 1 H,d,J = 1 1 Hz,H-8), 
3.80(3H,s,OMe-7), 3.92(3H,s,OMe-1 3'), 4.00(3H,s,OMe-7'), 6.17(1 H,dq, 
J, = 1 6,J2 = 6.5Hz,H-9'), 6.42(1 H,dq,J, = 1 6,J2 = 1 .5Hz,H-8'), 6.48(1 H,s,H-6), 
6.63(1H,d,J = 8.5Hz,H-15'), 6.75(1 H,d,J = 2Hz,H-1 2'), 6.83(1H,dd, J, = 8.5. 
J2 = 2Hz,H-1 6'),6.85(1 H,d,J = 1 .5Hz,H-4'),6.90(1 H,d,J = 8Hz,H-1 5),6.94(1 H,s,H- 
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4), 6.98(1H,d,J = 1.5Hz.H-6'), 7.22( 1 H,dd,J, = S.J^ = 2Hz,H-1 6), 
7.33(1H,d,J = 2Hz,H-12). '^C NMR:«59.6 (Me-3), 16.2{Me-10), 1 8.5(Me-1 0'), 
22.1(Me-3'), 42.7(C-9), 56.2{C-3'), 56.5,56.7,57.3,58.2(4xOMe). 98.1(C-8), 
107.9(C-2'), 109.7(C-6), 110.6(C-4), 110.9{C-6'), 111.3(C-12). 111.8(C-4'), 
115.5(C-15'),116.5(C-15),117.4(C-12'),120.7(C-16').121.2(C-16),124.1(C-9'), 
124.5{C-11), 128.8(C-11'), 132.4(C-8'), 133.7(C-5'). 134.0(C-3a), 135.3(C-5), 
136.0(C-3a'), 142.5(C-7a). 146.0(C-7), 146.4(C-7'), 1 46.9(C-1 3'), 147.7|C-7a'). 
148.0IC-14'), 149.2(C-14), 152.6(C-2). CIMS m/z |rel.int.):649[M + H]* 
(13), 648(7), 367(12), 326(25), 325(100), 324(88). 

1 5-(Aristolactam-l-9-vn-euooma tenoid-7 (Compound 27) 

Yellow crystals (4 mg). Mp 165-170O (from MeOH). TLC:R,0.43(S-2); 
anisaldehyde:green.lR^.3xCm-':3531,3442,3020,3011. 1699.1610,1482,1466. 

UV /\„3, nm(log6):256 (4.83), 267(sh 4.79), 301(4.73), 405(4.00). 'H NMR 
(C,dJn):<51.86 (3H,dd,J, = 6.5, J, = 1 .5Hz,Me-1 0), 2.44(3H,s,Me-3), 
3.52(3H,s,OMe-8'), 3 . 80 ( 3 H , s , O M e- 1 3 ) , 3 . 9 6 ( 3 H , s , O M e-7 ) , 
6.30(1H,dq,J, = 16,J3=6.5Hz,H-9), 6.34(2H.d, J = 1 Hz,OCH,0), 
6.63(1H,dq,J, = 16,J,= 1.5Hz,H-8), 7 . 0 9 ( 1 H , d , J = 1 • 5 H z , H-6 ) , 
7.1 3(1 H,dd,J, = 8,J2= 1 Hz,H-7'), 7.27(1 H,d, J = 1 .5Hz,H-4), 7.57(1 H,d,J = 2Hz,H- 
1 2), 7.58(1 H,t,J = 8Hz,H-6'), 7.81 (1 H,d,J = 2Hz,H-l 6), 7.84(1 H.s,H-2'), 
8.57(1H,dd,J, = 8,J2=1Hz,H-5'), 11.26(1H, br s,OH), 12.02(1H,br s, NH). 
NMR(C5D5N):cy9.8(Me-3), 18.5(C-10), 55.9,56.4,56.5(3xOCH3), 103.4(OCH,O), 
105.1(c-6), 106.0(C-2'), 109.6„109.7(C-4,C-12). 111.5(C-7'), 1 1 2.6(C-4a'), 
113.2(C-9'), 121.0(C-1'), 121.8(C-5'), 122.4(C-16), 124.4(C-9), 1 25.6(C-4b'), 
126.1(C-6'), 127.9(C-11), 129.0(C-15), 132.3)C-8), 133.8(C-3a), 134.3(C-5), 
136.1(C-10'), 142.6(C-7a), 145.6(C-7), 146.6(C-14), 147.7(C-4'), 148.6(C-13), 
149.0(C-3'), 152.2(C-2), 158.8(C-8'), 169.7(C0). ElMS m/z (rei.int.): 
615[Mr(100), 584(12), 583(11), 308(25), 292(14), 285(10). 

1 4-0-q-Cadinvl-ftnPomatenoid-7 (C r>moound 28) 

Oil (3.5 mg). TLC:R,0.78(S-1 ); anisaldehyde:grey. [a]o + 39«(C.0.3). IRv^,, 
cm" :3019,2917, 1614,1599, 1505, 1481, 1450. UV >^„3, nm(loge): 
235(4.45), 265(4.48), 31 1(4.39). ^HNMR:50.77{3H,d,J = 7Hz,Me-13' orMe-14'), 
0.90(3H,d,J = 7Hz,Me-13' or Me-14'), 1 .25(3H,s,Me-1 5'), 1 .71 (3H,s,Me-1 1 '), 
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1 .92(3H,dd,J, = 6.5,J2 = 1 .5Hz,Me-1 0). 2.43{3H,s,Me-3), 3.90{3H,s,OMe-1 3), 
4.04(3H,s.0Me-7), 5.53(1H,br s,H-4'), 6.22(1 H,dq,J, = 1 6,J2 = 6. 5Hz,H-9), 
6.51 {1 H,dq,J, = 1 6,J2= 1 .5Hz,H-8), 6.83(1 H,d,J = 2Hz,H-6),7.04(1 H.d,J = 8Hz,H- 
15), 7.05(1 H,d, J = 2Hz,H-4), 7 . 2 6 ( 1 H ,dd , J , = 8 , J2 = 2 Hz, H- 1 2 ) , 
7.32(1H.d,J = 2H2,H-16). ^^C NMR:<J9.7(Me-3), 1 5.1 (Me-1 3'), 18.4(Me-10), 
1 8.5(Me-1 5'), 21 .5(Me-14(g)), 21 .9(C-9'), 23.1 (C-1 '), 23.9(Me-1 1 '), 25.9(C-1 2'), 
31.0{C-2'), 37.7(C-8'), 40.2(C-5'), 46.3(C-6'), 48.0(C-10'), 55.8,56.1 {2xOMe), 
84.9(C-9'), 104.7(C-6), 109.2(C-4), 110.9(C-12), 1 1 1 .8(C-3), 119.2(C-16), 
122.4(C-4'), 124.4(C-9), 125.8(C-15), 127.1 (C-1 1), 131.5(C-8), 133.1(C-3a), 
133.7(C-5), 135.2(C-3'), 142.3(C-7a), 144.9(C-14), 151.4(C-2), 154,5(C-13). 
DCIMS m/z (rel.int.):529[M + H]^(41), 528(14), 367(16), 326(11), 325(51), 
324(100), 206(15), 205(93), 203(6). 

(2R.4S)-2-Hvdroxv-6-methoxv-4.7-dimethvl-1 -tetralone (Compound 34) Amorphous 
(17 mg). TLC:R,0.44(S-1); anisaldehvde:yellow. [a]D-39''(c.01 ). CD/»„,, 
nm(A€):220( + 3.74), 270(-2.09),295( + 3.52), 31 5{-143). IRi',^^, cm" :3496(OH), 
301 6,1 674,(C0), 1609,1497. UV nm(loge):225(4.1 2), 274(4.09). 

NMR(250 MH2):(51 .46(3H,d,J = 6.5H2,Me-e), 1 76( 1 H,ddd,J, = 1 3.5, 
J2 = J3=12.5Hz, H-33J, 2.21{3H,br s,Me-7), 2.48( 1 H,ddd,J, = 1 2.5, 
J2 = J3 = 5.5Hz,H-3J, 3.16(1H,m,H-4), 3.91 (3H,s,0Me), 4.33(1 H,dd,J, = 1 3.5, 
J2 = 5.5Hz,H-23,), 6.77(1 H,br s.H-5), 7.84(1 H,br d,J = 1 Hz,H-8). 
"C NMR(60MHz):<yi5.7(Me-7), 20.5(Me-4), 31.6(C-4), 40.8(C-3), 55.5(OMe), 
73.0(C-2), 107.0(C-5), 122.8(C-8a), 126.1{C-7), 129.7(C-8), 149.0(C-4a), 
162.9(C-6), 198.5(CO). EIMS m/z (rel.int.):220[M]*(68), 202(25), 177(19), 
176(100), 175(61). 174(31), 159(12), 148(33), 147(14), 133(37), 117(14), 
1 15(13). 

EXAMPLE 2 

DETERMINATION OF MUTAGENIC AND ANTIMUTAGENIC ACTIVITY 

The four major constituents of the benzene extract from Aristolochia 
taliscana roots - eupomatenoid-7 (7), eupomatenoid-1 (8), eupomatenoid-8 (17), 
Licarin-A (16) - were tested for their mutagenic and antimutagenic properties using 
the Ames bio-assay (Maron, D.M. and Ames, B.N., Mutation Research, 1983, 113, 
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173), The test compounds have the following structural formula: 




Eupomatenoid-1 : R'^ & = OCHjO, dotted line = double bond 
Eupomatenoid-7: R^ = OH, = OCH3, dotted line = double bond 
Eupomatenoid-8: R^ & R^ = OCH2O, dotted line = single bond 
Licarin-A: R^ = OH, R^ = OCH3, dotted line = single bond 

Method 

Salmonella typhimurium strain TA 100 was used as the test organism and 
2-amino-anthracene (2-AA) and 2-nitrofluorene {2-NF) as standard mutagens, of 
which 1//g were added to each test plate. In the experiments with 2-AA, "S9 Mix" 
(derived from phenobarbital treated rat liver cells (De Flora, S., Camoirana, A., 
D'Agostini, F. and Balansky, R., Mutation Research, 1992, 267, 183) was also 
added. 

Results 

None of the tested substances showed any mutagenic activity. 
Eupomatenoid-7 (7) exhibited strong antimutagenic effects against 2- 
aminoanthracene as well as against 2-nitrofluorene (Tab. 4). Licarin-A (16) and 
eupomatenoid-1 (8) were found to be antimutagenically active only in the 
experiment against 2-AA but not against 2-NF (Tab. 5). However, eupomatenoid-8 
(17) did not show any antimutagenic effect in the test systems used (Tab. 6). 
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EuDomatenoid-7 (7) 



Amount of compound added Ipg) 


Residual mutagenic activity 1%) 
observed for: 


2-AA 


2-NF 


50 


4 


16 


100 


0 


0 



Table 4: Results from the experiments on antimutagenic activity of 
eupomatenoid-7 (7). 



( ±)-Licarin-A (6) 



Amount of compound added Ipg) 


Residual mutagenic activity (%) 
observed for 


2-AA 


2-NF 


50 


31 


94 


100 


6 


85 



Table 5: Results from the experiments on antimutagenic activity of (±)-licarin- 
A (6) 



Eupomatenoid-1 (8) 



Amount of compound added Ipg) 


Residual mutagenic activity {%) 
observed for 


2-AA 


2-NF 


50 


49 


99 


100 


44 


93 



Table 6: 



Results from the experiments on antimutagenic activity of 
eupomatenoid-1 (8) 



wo 99/06388 



PCT/GB98/02317 



35 



EuDomatenoid-8 (17) 



Amount of compound added l/yg) 


Residual mutagenic activity (%) 
observed for 


2-AA 


2-NF 


50 


90 


100 


100 


73 


95 



Table 7: Results from the experiments on antimutagenic activity of 
eupomatenoid-8 (17). 

EXAMPLE 4 

CYTOTOXICITY STUDIES 

The cytotoxicity of compounds isolated from Aristolochia Taliscana was assayed 
using the well known brine shrimp bioassay. The cytotoxicities of compounds of 
the invention, expressed as percentage "death rates" after 24 hours, at varying 
concentrations, are shown in Table 8 below. 



Table 8: Cytotoxicities of Compounds in the Brine Shrimp Assay 



SUBSTANCE 


"Death Rate" After 24 Hours (%) 


I-C50 
(ppm) 


lOppm 


1 OOppm 


500ppm 


Aristolactam B (3) 


5 


9 


29 


>500 


Aristolactam C (4) 


0 


0 


3 


>500 


Eupomatenoid-7 (7) 


27 


38 


38 


>500 


Eupomatenoid-1 (8) 


12 


16 


20 


>500 


Licarin-A (16) 


93 


93 


96 


<10 


Eupomatenoid-8 (17) 


9 


27 


42 


>500 


Dihydrocarinatidine (21) 


26 


53 


80 


ca. 120 


Coniferyl alcohol (29) 


0 


0 


15 


>500 


Vanillin (31) 


5 


0 


12 


>500 


Compound 34 


52 


86 


100 


<10 


E-Germacrene D (38) 


0 


39 


100 


ca. 126 


Podophyllotoxin 


74 


93 


100 


<10 
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EXAMPLE 5 

ANTIFUNGAL ACTIVITY 

The antifungal activities of compounds of the invention was determined using a 
plate diffusion method. Plates containing medium and a fungal species were made 
up and 1 50 microgramme aliquots of a test compound of the invention were 
spotted onto the plate. The diameter of inhibition of fungal growth around the test 
compound was then determined. The results of the tests are shown in Table 9 
below. 



Table 9: Antifungal Activity 





Test Microorganism 


COMPOUND 


Bo try! s 
cinerea 


Rhizoctonia 
solani 


Saproiegnia 
asterophora 


Aristolactam B (3) 








Aristolactam C (4) 


4- 






Eupomatenoid-7 (7) 








Eupomatenoid-1 (8) 








Licarin-A (16) 








Eupomatenoid-8 (17) 








Dihydrocarinatidine (21) 


+ 


+ 




Coniferyi alcohol (29) 








Vanillin (31) 








Compound 34 




+ + 




E-Germacrene D (38) 




+ 




- = no inhibition + = 5mm diameter inhibition 
+ + — 5-1 0mm diameter inhibition 
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CLAIMS 

1. The use of an extract from Aristolochia ta/iscana or one or more anti- 
nnutagenically active connpounds isolable therefrom for the manufacture of 
a medicament for the treatment of disease states mediated by mutagenesis. 

2. The use of an extract from an Aristolochia species such as Aristolochia 
taliscana or one or more component compounds isolable therefrom for the 
manufacture of a medicament for the treatment of chronic inflammatory 
diseases such as inflammatory bowel disease, rheumatoid arthritis, synovitis 
and psoriasis. 

3. The use of an extract from Aristolochia taliscana or one or more antifungally 
active compounds isolable therefrom for the manufacture of a composition 
for antifungal use, for example in the treatment of fungal infections in 
animals, or for use in the treatment of fungal infections in plants. 

4. The use according to any one of claims 1 to 3 wherein the composition 
contains at least 1 0%, preferably at least 20%, and more preferably at least 
25% by weight of a phenylbenzfuran. 

5. The use according to claim 4 wherein the phenylbenzfuran is a 
eupomatenoid. 

6. The use according to claim 4 or claim 5 wherein the phenylbenzfuran 
contains a phenolic group. 

7. The use according to claim 6 wherein the phenylbenzfuran is eupomatenoid- 
7. 

8. The use according to any one of the preceding claims wherein the 
composition contains Licarin-A. 

9. The use according to any one of the preceding claims wherein the 
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composition contains a cytotoxic tetralone connpound. 

10. The use according to any one of the preceding clainns wherein the 
composition contains a 2-hydroxy-1 -tetralone compound. 

1 1 . The use according to claim 9 or claim 10 wherein the tetralone compound 
is (2R,4S)-2-Hydroxy-6-methoxy-4,7-dimethyl-1 -tetralone. 

12. The use according to any one of the preceding claims wherein the 
composition contains at least 25% by weight of a phenolic eupomatenoid 
compound (such as eupomatenoid-7), at least 8% of Licarin-A and at least 
8% of a non-phenolic eupomatenoid compound (such as eupomatenoid-8). 

1 3. The use according to any one of the preceding claims wherein the 
composition contains an aristolactam. 

14. The use according to any one of the preceding claims wherein the extract 
has been prepared by extraction of plant material from the Aristolochia 
species with an organic solvent. 

1 5. The use according to claim 14 wherein the organic solvent is an alcoholic 
solvent such as ethanol or methanol or a mixture thereof, 

16. The use according to claim 14 wherein the organic solvent is benzene, the 
solvent having been removed from the extract prior to use. 

17. A method of treating a disease state mediated by mutagenesis,, which 
method comprises administering to a patient suffering from said disease 
state an effective antimutagenic treatment amount of an extract from an 
Aristolochia species or one or more antimutagenic compounds isolable 
therefrom, as defined in any one of the preceding claims. 

18. A method of inhibiting mutagenesis in an organism, which method 
comprises administering to the organism an effective antimutagenic amount 
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of an extract from Aristolochia taliscana or one or more antimutagenic 
compounds isolable therefrom, as defined in any one of the preceding 
claims. 

19. A method of producing a cytotoxic effect in an organism (such as an 
animal), which method comprises administering to the organism in an 
amount effective to produce the cytotoxic effect an extract from 
Aristolochia talscana or one or more cytotoxic compounds isolable 
therefrom, as defined in any one of the preceding claims. 

20. A method of preventing or treating a fungal infection in an animal patient 
such as a human, which method comprises administering to the patient an 
effective antifungal amount of an extract ivoxr\ Aristolochia taliscana or one 
or more antifungal compounds isolable therefrom, as defined in any one of 
the preceding claims. 

21. A method of preventing or treating a fungal infection in a plant, which 
method comprises administering to the plant an effective antifungal amount 
of an extract from Aristolochia taliscana or one or more antifungal 
compounds isolable therefrom, as defined in any one of the preceding 
claims. 

22. A method of inhibiting fungal growth in a substrate, which method 
comprises administering to the substrate an antifungal effective amount of 
an extract from Aristolochia taliscana or one or more antifungal compounds 
isolable therefrom, as defined in any one of the preceding claims. 

23. A method according to claim 22 wherein the substrate is selected from 
animal (e.g. mammals such as humans) and plant tissues. 

24. A method of treating a chronic inflammatory disease such as inflammatory 
bowel disease, rheumatoid arthritis, synovitis or psoriasis in a patient, which 
method comprises administering to the patient an effective amount of an 
extract from an Aristolochia species such as Aristolochia taliscana or one or 
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more component compounds isolable therefrom. 

25. The use of a compound for the manufacture of a medicament for use in any 
one or more of the therapeutic uses selected from the treatment of 
neoplastic diseases or diseases mediated or initiated by mutagenesis or 
abnormal cellular proliferation, or as a cytotoxic agent, or the treatment of 
chronic inflammatory conditions, the compound being of the formula (I): 




(I) 

wherein the dotted line signifies a single or double bond; n is 0, 1, 2 or 3; 
A is a monocyclic aryl ring optionally substituted by one or more substituent 
groups which may be the same or different and are selected from R^O, R^, 
R^S, halogen; aryl and heteroaryl, wherein is hydrogen, or a hydrocarbyl 
group optionally substituted by a hydroxy or hydrocarbyioxy group; B is 
selected from carboxy, carboxaldehyde, hydrocarbyl and hydrocarbyioxy 
groups wherein the hydrocarbyl group is acyclic or cyclic, and optionally 
contains one or more heteroatoms, and is optionally substituted by one or 
more hydroxy, alkoxy, alkenyloxy, alkynyloxy, aryloxy, aldehyde, aikanoyi, 
acetal, hemiacetal and carboxy groups; R^ is hydrogen or a hydrocarbyl 
group optionally including one or more heteroatoms and optionally 
substituted by one or more substituents selected from hydroxy, 
hydrocarbyioxy and aryl groups; and R^ is hydroxy or a hydrocarbyl or 
hydrocarbyioxy group optionally substituted by one or more substituents 
selected from hydroxy, hydrocarbyioxy and aryl groups. 

26. The use according to claim 25 wherein the monocyclic aryl ring A is 
attached to the 2-position of the furan ring. 
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27. The use according to claim 25 or claim 26 wherein the aryl ring is a phenyl 
group. 

28. The use according to any one of claims 25 to 27 wherein the group B is 
attached to the 5-position of the benzofuran group, 

29. The use according to any one of claims 25 to 28 wherein there is only one 
group R2. 

30. The use according to claim 29 wherein the group is attached to the 7- 
position of the benzofuran ring. 

31 . The use according to any one of claims 25 to 30 wherein the dotted line 
signifies a double bond. 

32. The use according to claim 25 wherein the compound of the formula (I) has 
the formula (11): 




(II) 



wherein B, and R^ are as defined in any one of claims 25 to 31 , R"* and 
R^ are the same or different and each is selected from hydrogen, C^.jo 
hydrocarbyl, C5.20 aryl, or C5.20 oxygen-containing heteroaryl; R® is selected 
from hydrogen, halogen, C^.j© hydrocarbyl or Ci.johydrocarbyloxy optionally 
substituted by one or more hydroxy, alkoxy, aralkyloxy groups; or R® is C5.25 
aryl or oxygen or nitrogen-containing heteroaryl. 

33. The use according to claim 32 wherein B is C^.g alkyi or alkenyl optionally 
substituted by one or more substituents selected from hydroxy, CHO, or R^O 
wherein R^ is a C1.6 alkyI or alkenyl group. 
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34. The use according to claim 33 wherein the group B is selected from 
CH = CHCH3, CH2CH = CHj, CH(OH)CH = CH2, CH = CHCHO, CHO, 
CH^CHCHjOH and CH(OH)CH(OH)CH3. 

35. The use according to claim 34 wherein B is CH = CHCH3. 

36. The use according to any one of claims 25 to 35 wherein R"^ and are 
selected from hydrogen, or C^.g alkyl, or R"^ and together define an 
alkylene group such as -CHj-. 

37. The use according to claim 36 wherein at least one of R^ and R^ is hydrogen, 

38. The use according to any one of claims 32 to 37 wherein R® is selected from 
hydrogen, halogen, Ci.ealkoxy (e.g.methoxy), a 2-ben2ofuranyl ring, and an 
aristolactam group. 

39. The use according to any one of claims 25 to 38 wherein each hydrocarbyl 
group is selected from aliphatic, alicyclic and aromatic groups. 

40. The use according to claim 39 wherein the hydrocarbyl group is selected 
from alkyl, alkenyl, alkynyl, cycloalkyi, cycloalkylalkyi, cycloalkylalkenyl, 
cycloalkylalkynyl, aryl, aralkyi, aralkenyl, aralkynyl, optionally interrupted by 
one or more heteroatoms such as oxygen and sulphur. 

41 . The use according to claim 40 wherein the hydrocarbyl group is a C^,q alkyl 
group selected from methyl, ethyl, propyl, isopropyl, butyl, isobutyl and t- 
butyl; a cycloalkyi group selected from cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, cyclooctyl, bicycloheptanyl, decalinyl, adamantyl, 
norbornyl and bicyclooctyl; an alkenyl or alkynyl groups selected from vinyl, 
ethynyl, allyl, 1-propenyl, propargyl, but-1-enyl, but-2-enyl, but-3-enyl and 
3-methylbutenyl; a cycloalkenyl group selected from cyclopentenyl, 
cyclohexenyl and cycloheptenyl; an aryl groups selected from phenyl and 
naphthyl; or a phenylalkyi or phenylalkenyl groups selected from benzyl, 
phenethyl, phenylpropyl, phenylbutyl and styryl groups. 
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42. A compound of the formula (!) or (II) as defined in any one of the preceding 
claims for use in medicine, for example for use in any one or more of the 
therapeutic uses selected from the treatment of neoplastic diseases or 
diseases mediated or initiated by mutagenesis or abnormal cellular 
proliferation, or as a cytotoxic agent, or the treatment of chronic 
inflammatory conditions, or as an anti-fungal agent in the treatment of 
fungal infections in plants or animals; but provided that when is 3-methyl, 

is a single methoxy group at the 7-position, and either (i) the furan ring 
is unsaturated and is substituted at the 2-position with a 4-hydroxy-3- 
methoxyphenyl group or a 3,4-methylenedioxyphenyl group; or (ii) the furan 
ring is a 2,3-dihydrofuran ring and is substituted at the 2-position with a 4- 
hydroxy-3-methoxyphenyl group, then B is other than a prop-1-enyl group 
attached to the 5-position of the benzfuran ring. 

43. A pharmaceutical composition comprising a compound of the formula (I) or 
(II) as defined in claim 42 together with a pharmaceutically acceptable 
carrier. 

44. A compound of the formula (III): 




wherein R^^ is hydrogen or C^.g alkyi; 

R^^ is selected from hydrogen, C^.g alkyI; a cyclic terpenoid group or 
a group of the formula E, G or J; 

R^^ is selected from hydrogen; Ci.3 alkyI or hydroxy-Ci.3 alkyI; 

R^^ is selected from CH = CH-CH3, CH(OH)CH = CHj, CH = CH-CHO, 
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CH-CH-CH2OH, CH{OH)CH(OR'^)CH3, or a group L; 
R^^ is hydrogen or C^,q alkyi; 

R^® is hydrogen, a group M or an aristolactam group; and 
R^^ is hydrogen or a group T; wherein the groups E, G, L, J, M and 
T are represented by the formulae: 




(L) (J) 




(M) (T) 
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and pharmaceutically acceptable salts thereof, provided that when R", R^^ 
and R^^ are all methyl, and R^^ and R^® are both hydrogen, R'"^ is selected only 
from CH(0H)CH = CH2, CH = CH-CHO, CH=CH-CH20H, CH{0H)CH|0R'^)CH3 
where R^' is a group T, or a group L. 

45. A compound of the formula {IV): 




wherein R", R^^, R^^ R^"*, R^^ and R^^ are as defined in claim 25 and X is a 
group: 




wherein R^^ is hydrogen, benzyl or C^g alkyi; R^® to R^"* are the same or 
different and are selected from hydrogen, hydroxy, Ci.6alkoxy, CLgalkyl and 
hydroxy-Ci.6 alkyI; or any two adjacent groups together form an alkylene 
dioxy group. 
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46. A compound of the formula (V): 




(V) 



wherein Y is a monocyclic or bicyclic terpenoid group and in particular a 
group of the structure: 




47. A tetralone compound of the formula (VI): 

o 




wherein R^^ and R" are the same or different and each is C^.q alkyl; and R^® 
is hydrogen or Ci.6 alkyl, or R^^ and R^® together form an alkylene-dioxy 
group. 

A compound according to claim 48 wherein R^^, R^^ and R^^ are all methyl. 
A compound according to claim 47 or 48 for use as a biocide. 



48. 
49, 



50. 



A compound according to claim 49 for use in the treatment of fungal 
infections, or for use in the treatment of cancers and other proliferative 
diseases such as psoriasis. 
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51. A compound selected from the group consisting of: 

( ± )-5-(1 -Hydroxyallyl)-2-(4-hydroxy-3-methoxyphenyl)-7-methoxy-3- 
methylbenzofuran; 

2-(4-Hydroxy-3-methoxyphenyl)-3-hydroxymethyl-7-methoxy-5-(E)- 
propenylbenzofuran; 

2- {4- Hydroxy- 3-methoxy phenyl )-7-methoxy-3-methyl-5-[(E) -3- 
oxopropenyilbenzofuran; 

5-Formyl-3-{4-hydroxy-3-methoxypheny!)-7-methoxy-3-methylbenzofuran; 

2-(4-Hydroxy-2-methoxyphenyl)-5-[{E)-3-hydroxypropenyl]-7-methoxy-3- 
methylbenzofuran; 

2- (3,4-Dihydroxyphenyl)-7-methoxy-3-methyl-5-(E)-propenylbenzofuran; 

e/yf/7ro-5-(1,2-Dihydroxypropyl)-2-{4-hydroxy-3-methoxyphenyl)-7-methoxy- 

3- methyibenzofuran; 

(2R,3R)-2,3-Dihydro-2-(4-hydroxy-3-methoxyphenyl)-3-hydroxymethyl-7- 
methoxy-5-{E)-propenylbenzofuran; 

eA/f/7/-o-1-(4-Acetoxy-3-methoxyphenyl)-2-[4-(7-methoxy-3-methyl-5-(E)- 
propenylbenzofuran-2-yl)-2-methoxyphenoxy]propylacetate; 
f/7reo-1-(4-Acetoxy-3-methoxyphenyl)-2-[4-(7-methoxy-3-methyl-5-(E)- 
propenylbenzofuran-2-yl)-2-methoxyphenoxy]propyl-acetate; 
f/7reo-1-[2-{4-Hydroxy-3-m ethoxyphenyl)-7-methoxy-3-methylbenzofuran-5- 

yl]-2-[4-(3-methyl-5-(e)-propenylbenzofuran-2-yl)-2-methoxyphenoxy]propan- 

1- ol; 

2- Methoxy-4-[7-methoxy-3-methyl-5-{E)-propenylbenzofuran-2-yl]-6-[4-{7- 

methoxy-3-meThyl-5-(E)-propenylben2ofuran-2-yl)-2-methoxyphenoxy]phenol; 

8.2',9,3'-Tetrahydro-bis-eupomatenoid-7; 

1 5-(Aristolactam-l-9-yl)-eupomatenoid-7; 

1 4-0-a-Cadinyl-eupomatenoid-7; and 

(2R,4S)-2-Hydroxy-6-methoxy-4,7-dimethyl-1-tetralone. 



A pharmaceutical composition comprising a compound as defined in any one 
claims 44 to 51 together with a pharmaceutically acceptable carrier. 
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